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1.0 MAGNETIC TAPE FORMAT

NSMS Data Acquisition System - Tape Format

Fixed length - 512 byte records

block 0

bytes 0.. 3 : nb = number of blades
bytes 4.. 7 : nr = number of revolutions
bytes 8.. 11 : ns = number of stations
bytes 12.. 15 : average speed
bytes 16.. 19 : minimum speed
bytes 20.. 23 : maximum speed
bytes 24..127 : unused
bytes 128..136 : run date (DD-MM-YY)
bytes 137..141 : excitation frequency
bytes 142..149 : run time (HH:MM:SS)
bytes 150..165 : radius
bytes 166..245 : run description
bytes 246..261 : run id
bytes 262..421 : specimen description
bytes 422..437 : specimen id
bytes 438..511 : unused

nbrd = number blocks for rev data = int((nr + 127)/128)
nbbd = number blocks for blade data = int((nr*nb+127)/128)

block 1..nbrd

bytes 0..3 : rev 1 time for station 1
bytes 4..7 : rev 2 time for station 1

block nbrd+l..nbrd+nbbd

bytes 0..3 : rev 1 blade 1 time for station 1
bytes 4..7 : rev 1 blade 2 time for station 1

bytes nb*4-4..nb*4-1 : rev 1 blade nb time for station 1
Lytes nb*4..nb*4+l : rev 2 blade 1 time for station 1

repeat from block 1 for station 2, 3 and 4

tape mark

1



2.*0 COMPILRTION CONTROL FILES

2.1 romucom

run c:lnk
-dbOx1OOO -eb__mwsry -ed edata -et__etext -i -ov.:ro. -tbOxfOOOOO <A1.t

2.2 call.com
*--------------------------------------------------------------------------*

*c68k bdos
c68k bios
c68k change
c68k caidix
c68k disabt
c68k enable
c68k extern
c68k getdat
c68k geti
c68k getti.
c68k histin
c68k histog
c68k histpt
c68k initpo
c68k intix
c68k putc
c68k putt
c68k query
c68k queryi
c68k queryl
c68k querys
c68k queryt
c68k reatti
c68k rtinlt
c68k rtplot
c68k scrnin
c68k setdat
c68k settim
c68k setup~
c68k strix
c68k takeda
c68k tapein
c68k tapeidr
c68k title
c68k turbin
c68k twfm
c68k update
c68k writed
c68k xylx

2.3 aall.com
*-------------------------------------------------------------------------*

&68k clockr
a68k clockw
a68k cpm
a68k revers
a68k risr
a6fk scsi

2. 4 turbin. 1
*--------------------------------------------------------------------------*
via:cpa. a
via:bdos. o
via:bios *

via: change. o
via: ciockr .0
'a: ci ockw. o
via: cafdix *
vm:dlsabl .0
via:enabl 0.0
via:extern.o
via:getdat .o
vim: getl .o
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'wuhistog.0
Vm:histpt .ovm: iitpo.o
vm: intlx.o
vm:SNutc.o
ivm:put1 .0
VM:query.ovm:queryi .0
vm:queryL .o
vm:cqerys.o
vm:queryt.o

vm:revers.o
v.: ri sr.o

vm:rtptot.o
yn: scrninf. 0
vU:scsi .0
vm: setdat .0
yin:settiu.o
vu:setup.o
yin:strlx.o
v.:takeda.o
vm:tapein.o
vin:tapewr.o
yin:titte.o
vm:turbin.o
yn: twfm.o

vin:L4date.ovi:writed.o
vm:xylx.o
c: Lbucpm.68k
c:Lbpcpt.68k

2. 5 rom. con
*--------------------------------------------------------------------------*
run c:Lnk
-dbOxIOOO -eb memory -ed edata -et__etext -i -tbOxfOO0OO -tf5 <^1.L
run c:hex
-m'i -s >^1.rom

2.6 aall.com
* ------------------------------------------------------------------------ *
run c:as68k a.s
run c:as68k btadei.s
run c:as68k badcom.s
run c:as68k badexc.s
run c:as68k dispat.s
run c:as6gk getl.s
run c:as6Bk get2.s
run c:as68k get3.s
run c:as68k get4.s
run c:as68k getn.s
run c:as68k histog.s
run c:as68k mirvmx.s
run c:as68k putl.s
run c:as68k putn.s
run c:as68k reatti.9
run c:as68k receiv.s
run c:as68k reques.s
run c:as.68k send.s
run c:as68k seti.p.s
run c:as68k s~ave.s
run c:as68k vO4ini.s
run c:as68k vO6ini.s

2.7 slave.1
:-0 -----------------------------------------

bedcom.o
badlexc .o
btedei.o
dispat.o
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geti .o
get2. o
get3.o
getI..o
getn.o
histog.0
*irmx.o
putl.o
putn.o
remiti.o
receiv.o
reques.o
send.o
setI4p.0slve..

VO6ini.o



3.0 MASTER PROGRAN SOFTWARE LISTINGS

3.1 olookr.u
-------------------------------------------------------------------------------- *

.text

* write a pc2
* read z pci
* hold - pc0

* a3:aO zpb7:pb.
* d3:dD xpb3:pbO

clock- OMO
* pgcrz 0+0.1

pbddr- 3+3+1
pcddr= 4+4+1
pbcrx 7+7+1
ipbdr- 9+9+1
pbsrs- 11+11+1
pcdrz 12.12+1

HOLD. 0
READz 1
WRITE= 2

.gtobL -clockjr

-clock r:
-lea clock,&O

,nove.b 004. .pcddr(a0)

move.b #OxOl,pcdr(aO)

move.b #Oxf 0,pbddr(aO)

* delay 150 micro seconds
move.w #15OdO

1: dbf d,b

move.b #0x03,pcdr(aO)

move. L 4(sp), al

ctr.b dl

2: move. b d,pbdr(aO)

* delay 6 micro seconds
move. w 06d

3: dbf dO,3b

imove.b pbar(AO).d

and.b #OxOOOf,dO

move.b dO, (*I)+

add.b #OxlO,di

cffp.b #0xcO,dl

bls.a 2b

move.b #OxOO,pcdr(aO)

rts

3.2 clockv.s
*---------------------------------------------------------------------*

.text

* write a pc2
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* holda PC0

& 3:&O pb7:pbii
OW3:O apb3:pbO

ctockz Did .0200
pgcrx 0+0+1
pbddr- 3+3+1
pcddrz 4+4+1
p&bcr- 7+7+1
pbdra 9+9+1
pbar- 11+11+1
pcdrx 12+12+1

HOLD= 0
READz 1
WRITE: 2

.gtobL -ctock-w

cltock w:
lea ctock,0O

move. b *0x07,pcddr(aO)

move.b $OxOl ,pcdr(aO)

move. b #Oxf f ,pbddr (&0)

* detay 150 micro seconds
move.w #150,dO

1: dbf dO,lb

move. I 4(sp), &I

ctr.b dl

2: move.b (al)+,dO

and.b #OxOOOf,dO

or.b dl,dO

move.b dO,pbdr(aO)

flop

nop

move. b #0x05,pcdr(aO)

nop

nop

nop

flop

move.b MOxOl,pcdr(aO)

flop

add.b #OxlO,dl

cwp.b $OxcO,dl

bts.s 2b

move.b #OxO0,pcdr(&O)

move.b #OxOO,pbddr(&O)

rts



3. 3 cps

.gtobl __data

.globl __Ltor

.globL mai

.globt __momory

.gtobl -rtoL

.gLobt __setint

.gtobt __svc

.gtobt cpm

.gtobt -exit

.text

AmZ8536--OxfeOOOO
* AmZ8530:OxfeO500

aca 2+1
ad: 6+1
bc= 0+1
bd= 4+1

1: tIong OxlOOO
.tong 2f

2: move.L lb,sp

* clear mes ry - takes about 1 second
* we can't do this in a suroutine because the return address would
* be cleared also

lea OxOOOOOO,aO
move.w #8-1,dI
move.w 065536- 8192 -1, dO clear 2 N 8 BK

4: ctr . (80)+
cRbf dO,4b
dbf dl,4b

* setu~p configuration port
lea Am8536,aO
move. b 7(aO),d0
nop
nop
move. b NO, 7(aO)
flop
flop
move. b 7(aO),dO
lea tabLe,al
move.w #tablesize-1*dO

5: move.b (at ).,7(aO)
dbf dO,5b

* copy data from prom to ram
* get where data segment should be (above stack)

move.l sp,aO
* compute size of data segment

movel 1 edata,dO
suk~l all7dO
beq 7f

* get start of where data segment is (end of text segment)
tea etext,al
subq. w IT, dO

*6: move. b(a I)+,(40) +
dbf dO,6b

7 :
* setup all vectors to point to bad exception

lea 0x000004,aO
lea bad exception,al

move. w 0259- 1 -1, d
8: move. L al, (&O)+

dtf dO,8b

* setupq serial port
lea AmZ8530.ac,aO
tst.b (4O) * make sure we will access RO on next write
nop * 0.4 microseconds



nap * 0.4 microseconds
nop * 0.4 microseconds
nop * 0.4 microseconds
move.b OxcO,(aO) * reset 8530
tea sptabte,al * 1.2 mi-roseconds
move.w #ptsize-l,dl * 0.8 microseconds

9: nop * 0.4 microseconds
nop * 0.4 microseconds
move.b (al)+,(aO)
clbf dl,9b * 1.0 microsecond

mtsr #Ox2000
jar minmove. t ;37,-(sp)
jsr exit

trap 115
.word 0
bra 2b

__ttor: move. I 4(sp),a0
move. t 8(sp),al
add.t #1,al
move.b (al)+,(aO)+
move.b (al).,(aO)+
move.b (al),(aO)
rts

_rtoL: move. L 4(sp),aO
move.t 8(sp),al
move.b #0, (&0)*
move.b (al)+,(aO)+
move.b (l)+,(&O)+
move.b (al),(aO)
rts

_setint:
rts

_Svc:
cpm: move.t 4(sp),dO

move.L 8(sp),dl
movem.t d2/d61aO-a2,-(sp)
move. I dl ,-(sp)
move. t dO,-(sp)
jar bdos
addq. t 8,sp
movem. t (sp)+,d2/d6/aO-a2
rts

badexcept ion:
beet #3,AmZ8536+3 * turn on FAIL Led
rte

sptabte:.byte4,0x44 * x16 clock, 1 stop bit, no parity
.byte 3,OxcO * Rx=8 bits, Rx disabled
.byte 5,0x62 * Txz8 bits, DTR=O, RTS=l, Tx disabled
.byte 9,0x0 * nt. Disabled
.byte 10,OxDO * NRZ
.byte 11,0x56 * RxC=BRG, TxC=BRG, TRxC Out=BRG
.byte 12,0xOb,1,OxO0 * BRG Time Constant (9600 baud)
.byte 14,0x62 * Disable DPLL, BRG Source=PCLK, BRG disabled
.byte 14,0x63 * Disable DPLL, BRG Source=PCLK, BRG enabled
.byte 3,Oxcl * Rx=8 bits, Rx enabled
.byte 5,0x68 * Tx=8 bits, DTR=O, RTS=I, Tx enabled

sptsizeu.-sptobte
table: .byte 0,1,0

.byte OxO5,OxOO * Port C Data Path Polarity

.byte Ox06,OxOe * Port C Data Direction

.byte OxO7,OxOO * Port C Special i/O Control

.byte OxD8,OxOO * Port A Command and Status

.byte Ox09,OxO0 * Port 8 Command and Status

.byte Ox2O,OxOO * Port A Mode Specification

.byte Ox21,OxOO * Port A Handshake Specification

.byte Ox22,OxOO * Port A Data Path Polarity

.byte Ox23,0x08 * Port A Data Direction

.byte Ox24,OxO0 * Port A Special I/0 Control

.byte Ox28,OxOO * Port B Mode Specification
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.byte Ox29,OxOO * Port a Handshake Specification

.byte Ox2a,OxOO * Port B Data Path Polarity

.byte 0x2b,OxbO * Port 8 Data Direction

.byte Ox2c,OxOO * Port B Special I/0 Control

.byte Oxle,Ox95 * Counter/Timr 3 Mode Specification

.byte OxOd,Oxee * Port A DataPA7 NNIEN * 1
* PA6: R4CO = 1
* PA5: APRO* z 1
• PA4 :UAITO = 0
• PA3 :PROM3 = 1
• PA2 :PRM2 = 1
• PAl :PRO1 = 1
SPAO :PROMO = 0

.byte OxOe,Ox47 * Port B DataPB7 : HALT* = ?
• PB6 : RESDIS* = 1

• P85 : RESERVED a 7
• P64 SYSFAIL* = ?
• PB3: FAIL = 0
* P2 :RELES = 1

PBI :BUSL1 =
SPBO: BUSLO = I

.byte OxOf,Oxee * Port C DataPC3 : CONTI = 7
SPC2 :DS = ?

* PC1 :CONTLR = ?
• PCO :TIMQJT = 1

.byte OxO1,0x94

tabtesize= .-table

3.4 revers.s
*-------------------------------------------------------------------------*

.text

.even
-reverse:

ovem.t dO-dl/aO,-(sp)
move. t 16(sp),aO
move. t 20(sp),dl
tst.w dl
beq 2f
subq.w #1,dl

1: move.t (aO),dO
rol.w #8,dO
swep dO
rot.w #8,d
move.l dO,(aO)+
dbf dl,lb

2: movem. t (sp)+,dO-dl/aO
rts
.globl reverse

3.5 risr.s
*-------------------------------------------------------------------------**

* r risr

• This interrupt service routine handles the rev interrupts

* At 6000 RPM (100 RPS) rev interrupts wilt occur
* approximately every 9936 microseconds.

gmsv04= OxfffOOO

port2= 0x0041
port3= 0x0081
debug= OxO101

pbcr= OxOe
padr= OxlO
pbdr= 0x12
pcdr= 0x18

* offsets in opstat

data avait= 0
data-written 1
taki;g_dataz 2
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.gLobl _rd-end,_rdptr

.globl _risr

_r isr:

movem.I dO/aO-al,-(sp) * 32
lea " iv04, *O * 12
move.b port3+pdr(a),do * 12
andi.w #xOOOf,dO * 8
swap dO * 4
movep.w port2+padr(aO),dO * 16
move.t rd.ptr,al * 16
move.t ,(al)+ * 8
move.t a,rdptr * 16
cap.l rd end,al *22

• bto., Tf *10
bcs.s If * 10

* clear interrupt enable
bctr #1,port2+pbcr(aO)

• if we were taking data, tell program data is available
move.b opstat+taking data,_opstat+data avait
ctr.b -opstat+takin data

1: moveml (sp)+,dO/aO-al * 36
rte *24

* 216
* interrupt processing time 46

• total interrupt service time 262 cycles :> 26.2 microseconds

3.6 Scsi.
*--------------------------------------------------------------------------*
SCSI= OxFE0300

Current Datax 0+0+1
Output Date- 0+0+1
Initia-tor Comondx 1+1+1
Mode= 2+2+1
Target Command= 3+3+1
Curreri Bus Statusz 4+4+1
Select fnabTe- 4+4+1
Bus ari Statusz 5+5+1
Start AA Send= 5+5+1
Input.Data: 6+6+1
Start_DA TargetReceive= 6+6+1
ResetParity Interrupts= 7+7+1
Start DMA InitiatorReceive: 7+7+1
BSY-= 6
REQ-= 5
MSG-= 4
CD-= 3
1_0-- 2

PHASEMATCH• 3

ASSERT ACK-~  4
ASSERT SEL- 2
ASSERT-DATABUS-O

.globt _scsiin

• scsiin(phase, buffer, length);

_scsi in:
Lea SCSI,aO

*

* 4(sp) z phase
• 8(sp) - buffer
• 12(sp) length

* copy arguments to registers
*

move.b 7(sp),dO
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move. t 8(sp), al
move.I. 12(sp),di

move.b dO,TargetComnd(&O)

ctr.b dO

1: btst #PKASENKATC,Bus and Stetus(aO)
beq.s lb

2: btst #REQ-,Current Bus Status(aO)
beq.s 2b

move.b Current Data(aO),(al)+

bset #ASSERT ACK-,dO
move. b dO, Ini J ator-CoumidAO)

3: btst #REQ-,Current-Bus St~atus(aO)
trie.s 3b

bclr #ASSERT 'ACK-,00
move. b dO, I nit Tator-ComndO)

sutq.1 #l,dl

bne.s lb

rts

.gtobt -scsi out

* scsi-out(phasse, buffer, length);

-scsi out:
tea SCSI'8O

* 4(sp) =phase
* 8(sp) ->buffer
* 12(%sp) zlength

* copy arguments to registers

move.b 7(sp),dO
move.L 8(sP),al
move.L 12(sp),dl

move. b dOTargetCommand(aO)

ctr.b dO
bset #ASSERT DATA BUS,dO
move. b dO, IniatorComand(aO)

1: btst *PHASEMHATCH,BusandStatus(aO)
beq.s l1b

2: btst NRE-,Current Bus Status(aO)
beq.s 2b

move.b Cal )+,Current IData(&O)

beet #ASSERT ACK-,dO
niove.b dO, In t'IatorCoffmnd(aO)

3: btst #REQ-,Current-lusSttuis(aO)
bne.s 3b

bctr #ASSERT ACK-,dO
move.b dO, itTator Conuend(aO)

subq.L i l,dl

bne.s lb

bctr #ASSERT DATA BUS, dO

move.b dO, mi t-ator-Cofrand(aO)
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rts

.gtobt _scsi set

* scsl set(device)

_scsi set:
tea SCSI,aO

move.w Oxfffed7
1: btst OBSY-,Current.BusStatus(aO)

dbeq d7,lb

cp.w #-1,d7
beq.- 3f

clr.b Target.Ccmnd(aO)

move.b 7(sp) ,OutputData(Q)

ctr.b dO

beet #ASSERT DATA UUSdO
move.b dO, InitTator_Commd(aO)

bset #ASSERT SEL-,dO
move. b dO, Jnit latorCommand(aO)

move. w $Oxf ffed7
2: btst #BSY-,Current..usStatus(aO)

dbne d7,2b

bctr #ASSERT SEL-,do
move.b dO, lnitTator.Commnd(aO)

bctr ASSERT DATA BUS,dO
move.b dO, InitTatnr-Comand(aO)

3: addq. L #1,d7
beq.s 4f

moveq.t #1,d7
4: rts

3.7 5380.h
*--------------------------------------------------------------------------*
struct NCR5380 (

unsigned char 00;
unsigned char turrentData;
unsigned char 02;
unsigned char Tnitiatorcmand;
unsigned char 04;
unsigned char "ode;
unsigned char 06;
unsigned char TargetCommnd;
unsigned char 08;
unsigned char furrentausStatus;
unsigned char Oa;
unsigned char -Ob;
unsigned char Oc;
unsigned char -Od;
unsigned char _Oe;
unsigned char -Of;

1;

/* current bus status register */
#define SEL OxO2

/* mode register '/
#define TARGETMODE Ox4O

/* target command register */
#define DATA OUT 0
#define DATA-IN 1
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Odef ine COIAND 2
#define STATUS 3
#define MESSAGE-IN 7

3.8 68153.hi
*--------------------------------------------------------------------------*
struct WC68153 C

unsigned char 00;
unsigned char cEr 0;
unsigned char 01;
uns igned char cEr 1;
unsigned char OZ;
unsigned char cr 2;
unsifgned char O9;
unsigned char cr 3;
unsigned char 09;
unsifgned char r 0;
unsigned char Oa;
uns igned char Vr 1;
unsigned char OF;
unsigned char Vr 2;
unsigned char 0e;
unsigned char Vr 3-

3.9 68230.h
*--------------------------------------------------------------------------*
Nifndef MC68230

#define -MC68230

struct M4C68230 C
unsigned char 00;
unsigned char pgcr;
unsigned char 02;
unsigned char psrr;
unsigned char 04;
unsigned char paddr;
unsigned char 06;
ursigned char pbddr;
unsigned char 08;
unsigned char pcddr;
unsigned char Oa;
unsigned char plvr;
unsigned char Oc;
unsigned char pacr;
unsigned char Ge;
unsigned char pbcr;
unsigned char 10;
unsigned char padr;
unsigned char 12;
unsigned char pibdr;
unsigned char _14;
unsigned char paar;
unsigned char 16;
unsigned char pbar;
unsigned char 18;
unsigned char pcdr;
unsigned char _Is;
unsigned char per;
unsigned char _lcC5];
unsigned char tcr;
unsigned char 22;
unsigned char Tlvr;
unsigned char 24[33;
uns igned char cpr-h;
unsigned char -28;
unsigned char cprnm;
unsigned char 2a;.
unsigned char cpr L;
unsigned cha:r 2cl31;
unsigned char cr h;
unsigned char 35;
unsigned char cr m;
unsigned char -32;
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unsigned char cr t;
unsiged char _U;
unsigned hr tr;
unsigned char 36(10];

#endif

3.10 68450.h
* ---------------------------------------------------------------
struct 1C68450 (

unsigned char _O0(x401;
1;

3.11 68881.h
*--------------------------------------------------------------------------*
#ifndef _MC68881

define C68W1

struct MC68881 (
unsigned short .0[81;

#endif

3.12 8530.h
*--------------------------------------------------------------------------*
struct Z8530 (

unsigned char 00;
unaigned char E controL;
unsigned char 02;
unsigned char a control;
unsigned char 54;
unsigned char 5 data;
unsigned char U6;
unsigned chat a data;

3.13 8536.h
*--------------------------------------------------------------------------*
struct Z8536 C

unsigned char 00;
unsigned char a data;
unsigned char 52;
unsigned char 6 data;
unsigned char 54;
unsigned char c data;
unsigned char U56;
unsigned char control;

3.14 gmsvO4.h
*--------------------------------------------------------------------------*
#include "68153.h"

#incLude "68230.h"

struct GMSVO4 (
unsigned short port 1(32];
struct C68230 port 2;
struct MC68230 port 3;
struct MC68230 config;
struct MC68230 debug;
struct MC65153 intseL;

1;

3.15 gmsvO6.h
*--------------------------------------------------------------------------*
#incLude "5380.h"

#inctude "68153.hu
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Oinctude "611230.ho

Ninctude "68450.ho

#inctude "68881 .hi

#inctude 08530.h"

#inctude "8536.h*

struct Z8536 config;

unsigned char 00810xf81;
struct WC681513 mt cntrttr;
unsigned char 1lOTOxf~l;
struct MC68Z!30- rtc 'pun~signed char 2.07OxcO]
struct NCR5380 scai;
unsigned char 3lOCOxf~l;
struct NC68450 dpw;
unsigned char "0EOxcO3;
struct Z8530 serial;
unsigned char 508C0xf83;
struct WM81fpcp;

#define gmsv06 (*((struct GNSVO6 *)OxfeOOOO))

3.16 hist.h
*-------------------------------------------------------------------------*

#def ine XOFFSET 60
Ndefine XS!ZE 420
#define YOFFSET 8
#define YSIZE 300

3. 17 rt. h
*--------------------------------------------------------------------------*
#define MAX RT BLADES 5
#def ine MAX RT REVS 10

Ndefine XOFFSET 79
#define XSIZE 400
#def ine YOFFSET 8
#define YSIZE 300

3.18 scsi.h
*--------------------------------------------------------------------------*
I' scsi commands *I
#define HISTOGRAM 0x02
#def in. REQUEST SENSE 0x03
#def in. REAL TIRE DISPLAY 0x06
#def ine RECETVE GOB8
#def ine SETUP 0x09
#def in. SEND OxOa

I' scsi phases */
#def ine DATA OUT 0
#define DATA-IN 1
#def i n COMMAO 2
#define STATUS 3
#def ine MESSAGE OUT 6
#def ine MESSAGE-IN 7

3.19 tape.h
*--------------------------------------------------------------------------*
#define BASE Oxffff0O

#define DNA DATA ((short *)(BASE + OxlO))
#def ine DMA ADOR ((short *)(BASE + 0x 12))

#define COMMAND ((unsigned char *)(BASE + Oxib))
#def ine CONTROL ((unsigned char *)(BASE + 0x19))
#define DATA ((unsigned char *)(BASE + Oxld))
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Odefine STATUS 0 ((aiignad char *)(BASE + 0019))
def ine STATUS I ((migined char *)(BASE + Ox~b))

#define FNIK OxOI P' Fite Mark detected '
#dftin. EOT 0x02 I' End Of Tape detected '
def ine HER OxO4 /* Hard Read Error '
ffdef ine CER OxOB P' Corrected Read Error '
#define DLO6T OxID /' No data lost *
#define TDREQ Wx2 P~ No data byte requested *
Odefine FBY 0x40 /* Formatter not busy '
#define DEY 0x80 I* Not in Data Transfer Mode *

#define SPD OxOI
#define NRZ OxO2
#define CCG 0x04
#define LPT OxO8
#define FPT OxlO
#define RWD WO2
#define OWL 0x40
#define RDY 0x80

Odefine CCEN OxOl
$define LOI. 0x02
Odefine REU 0x04
Mdeflne OFL 0x08
Odefine FEW Ox1O
4define FAD O
Odefine TAD 0x40

#define REV OxOl
Odefine ERASE 0x02
#define ED&T 0x04
#define THRI 0x08
Odefine THR2 OxlO
#define DEN O
#define WFN 0x40
gdefine WRT 0x80

3.20 turbin.h
*--------------------------------------------------------------------------*
Odefine isdigit(x) (Mx -. '0' & Mx -z '9')
#define void Int
#define TMuE 1
#define FALSE 0

#define SLAVE BSS 740
#define SLAVE-DATA 0
#define SLAVE-END Ox2OOOOO
#define SLAVE MENSIZE (SLAVE END-OxIO0O-SLAVE DATA-SLAVE 855)
Ode fine MAX BLADES 70
#define MAXCSTATIONS 4
#def ine TWO47 140737488355328.0

#define VECTOR 64

struct HEADER (
long nb tades;
long n revs;
Long nstations;
long ave speed;
long min-speed;
long mxseed:

char aate[91;
char excit freqC5l;
char timeCg];
char radius[l6j;
char run -desC80J;
char run id(16];
char sp - esC2]C801;
char sp IdC161;
char 156[741;

I' NOTE: if any elements of structure OPSTAT are changed, the routine
risr.s mst be changed also ~
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struct OPSTAT (
char data avail;
char data-written;
char taking data;

3.21 vme402.h
*--------------------------------------------------------------------------*
#define BASE OxffffOO

/* DMA definitions */

#define DMA ADDR ((short *)(BASE + 0x12))
#define DMA"DATA ((short *)(BASE + OxiO))

#define IIR Ox38
#define CR Ox2e
#define CAR A HI Oxia
#define CAR-A-10 OxOa
#define CAR-B-HI 0x12
#define CAR-B-L0 Ox02
#define COC- - 0x32
#define CMR HI 0x56
#define CMR-LO 0x52
#define ChAR HI Ox26
#define ChARLO 0x22

/* tape definitions C/

#define TAPE COMMAND STATUS 1 ((unsigned char *)(BASE + Oxib))
#define TAPE-CONTROL STATUS 0 ((unsigned char *)(BASE + 0x19))
#define TAPE-DATA ((unsigned char *)(BASE + Oxld))

#define FMK Ox01 /* File Mark detected 'I
#define EDT OxO2 /* End Of Tape detected '/
#define HER Ox04 /* Hard Read Error */
#define CER Ox08 /* Corrected Read Error /
#define DLOST OxlO /* No data lost C/
#define TDREQ Ox20 1" No data byte requested '/
#define FBY Ox4nl /* Formatter not busy '/
#define DBY Ox80 /* Not in Data Transfer Mode 4/

#define SPD Oxli1
#define NRZ Ox02
#define CCG Ox04
#define LPT Ox08
#define FPT OxlO
#define RW x20
#define OWL Ox40
#define ROY Ox8O

#define CCEN OxO1
#define LOL OxO2
#define REW Ox04
#define OFL Ox08
#define FEN OxlO
#define FAD Ox20
#define TAD Ox4O

#define REV OxO1
#define ERASE OxO2
#define EDIT OxO4
#define THR1 Ox08
#define THR2 Ox0
#define DEN Ox20
#define WFM Ox4O
#define WRT Ox80

#define READ Oxff
#define WRITE Ox7f
#define TIWFM Ox3f

3.22 bdos.o
*------------------------------------------------------------------------------
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I' */

/* bdos.c */
I* *1
/* This file iwptemets (except for handling ^C) the following bdos callsI' */
/* 1 - Console Input */
/* 2 - Console Output */
/* 10 - Read Console Buffer */
/* 11 - Console Status *//* */

short colum = 0
char echo to list = 0;
char crt ; 0;
char ta buffer[126] = 0;
char ta-n char -0;
char *ti et_ptr x ta buffer;
char *tajutptr = ta-buffer;

bdos(dO, dl)
short dO;
tong dl;
(

auto char stringC81];

if (dO a 1) (
/* Console Input ,/
dO x con inputo;

) else if (dO 7- 2) (
/* Console Output */
con output(dl);
dO ; 0;

) else if (dO =z 10) (
/* Read Console Buffer */
read console.buffer(dl);
dO = 0;

) else if (dO == 11) (
/* Get Console Status */
dO z con statuso;

) else (
sprintf(string, "Error - bdos function %d not imptemented", dO);
print(string);
dO * -1;

)
return dO;

/* $38cea /
con input()
(

register char c;
put char(c = get-charo);
if Cc - '\020')

echo to list I echo-to-tist;
return c;

)

/* S38c2 ,/
con output(c)
regTster char c;
C

if (c =z I\tl) (
do( put.,char(' 1);

) white ((cotumn & Ox07) I= 0);
else (

put char(c);

)

/* t38af2 'I
con status()

if (ta n char Is 0)
return (1);

else
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return CbiosC2));

/* M3e"6.
read console buffer~buffer)
regiter char buffer();

register char c;
register short I;
short old -column;

oLd cotim t ~un;VbufTer[11 u 0;~
white (bufferill 4 bufferEOl) C

if MC a get chero) zm 3 U buffertli m 0)

if (c mm I 11' c as OWn)C
put cher('\r');
return;

)else if (c zm 1\b1)
bockspece~buffer, old colum);

)else if (c ax 1\1771)(
if (crt In 0)

ele backspace~buffer, old colum);

if (bufferil) Ix 0)
--buffertU]
put-cher~buffertbuffer~l] *21);

)else if (c me 1\0201) C
echo to list a I echo to list;

)else if (c Am 1\0301) (
I' control-K (CAN) '
do

backs Weebuf fer, otd-cotumn);
while (buffertllinI 0);

)else if (c an 1\0051)C
1. control-E */
newline~old coLlum);

)else if (c -= 1\7 251)C
I' control-UJ */
put charC'#);
niwTine~old colws,);
buffer til a0;

)else If Cc -a 1\022')
I' control-R *I
put charCV#);
iwTine~otd clumnw);

for (1 0 ; i buffer~i) f+1+)
echo(bufferti+21);

)elseC
bufferlbuffertli + 2] c;
echo(c);
buffer (11++;

/* S38c5O 1:/
echo~c)
register char c;

if (c an 1\1:1C
ccn output(c);

)else if C(c <)
put charC'O';
put cher~c I 0x40);

)else (
put cher~c);

I* S38c92 ~
get -charoC

register char c;
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if (tan char Ix 0) (
c = *tagetyptr++;
tan char--;
if-(t&an char x= 0) 0

ta.getptr z tabuffer;
taputptr = ta-buffer;

)
return (c);

) else
return (bios(3));

I* S38d96 *I
newtine(cotumn)
register short cotumn;
(

putchar( '\r');
putchr(&'\n');
for ( ; column 1= 0 ; column--)

put-char(' ');
)

/* $38dcc '/
backspace(buffer, my-cotumn)
register char buffer[];
register short mycolumn;
C

register char c;
register short count;
register char *ptr;

if (buffer[I] 2= 0)
buffer El]--;

count = buffer[I];
for (ptr = &buffer[2] ; count-- 1= 0 ; ) C

c x *ptr++;
if (c 22 I\tl )

my cotumn = (my-colum + 8) & -7;
eIse if Cc < ' 1)

mycotumn +z 2;else

mycoturm ++;
I
white (mycotumn < cotumn) {

put char('\b');
put char(' ');
put char('\b');

/* $38ba4 */
put char(c)
register unsigned char c;
(

check xono;
bios(Z, c);
if (echo to list)

b-fos(-, C);
if (c >= ' 1)

coluWr++;
else if (c == 1\r1)

column = 0;
else if (c - 1\b1)

cotumn--;
return;

)

/* $38blO */
check xon()

register char c;

register char ftag;

ftag 2 0;
do(

if (bios(2) 1= ) 
if ((c = bios(3)) 3) (

22



/* controt-C */

) else if (c -= 0x13) (
/* control-S (XOFF) */
flag a 1;

) else if (c as OXi) C
/* controt-0 (XON) /
ftag • 0;

) else if (c =- OxIO) C
/* controt-P */
echo to tist z I echo to List;

) else if (tn char < sizeol(tibuffer)) C
'ta.put.ptr++ z c;
tanchar++;

)
)

) hite (flag 1- 0);

print(strptr)
char *strptr;
C

white (*strptr Is 1\O)
bios(4, *strptr++);

)

3.23 bios.c
*-------------------------------------------------------------------------*

/**00*00*00***0*0000*00I 0000000*0000*0000/

/* bios.c 0/

/* This file imptemets the following bios calls: 0/

/* 2 - Console Status 0/
/* 3 - Read Console Character 0/
/* 4 - Write Console Character 0/

/*00000000000000000000*00000000000.000000/

#include "gymvO6.h N

#define Rx CHARACTER AVAILABLE OxO1
#define Tx-BUFFER EMWTY OxO4

bios(dO, dl)
short dO;
short dl;
(

if (dO 22 2) C
/* Console Status 0/
if ((gnvO6.seriat.a control Rx.CHARACTER.AVAILABLE) Is 0)

dO z Oxf1;
else

dO a 0;
) else if (dO a= -) (

/* Read Console Character '/
while ((gmvO6.seriat.&.controt & Rx.CHARACTER.AVAILABLE) == 0)

dO - gmvO6.seriet.a data & Ox7f;
) else if (dO as 4) (

/* Write Console Character 0/
while ((gmvO6.serial.a controt & TxBUFFEREMPTY) 22 0)

gmvO6.serit.a data dI;
d2 0;

I else (
dO a -1;

)
return dO;

3.24 change.c
*-------------------------------------------------------------------------*

#incLude <stdio.h>

23



#include "turbin.h"

changeo)
(

auto char buffer81];
auto char date10];
extern struct HEADER header;
extern ant n.blades;
extern ant n stations;
auto char tTme9];

printf("\03312J\03311;1H"); /* Clear Screen and home */

get date(date);
printf("The date is currently Xs\n", date);
if (query("Do you want to change the date"))

set date(date);

get time(time);
printf("The time is currently Xs\n", time);
if (query("Do you want to change the time"))

set time(time);

queryi("Ntl*ber of stations", &n-stations, "" 0, MAXSTATIONS);

querys("Specimen I.D.", header.spid, sizeof(header.spid), "");

queryt("Specimen description", header.spdes, sizeof(header.sp_des));

querys("Specimen radius", header.radius, sizeof(header.radius), "in.");

queryi("Number of blades", &n blades, "", 1, 70);

header.n blades x n blades;
header.n-stati ons =-nstations;

)

3.25 cmdlx.c
*--------------------------------------------------------------------------*
#include <stdio.h>

#define putchar(c) fputc(c, stdout);

cmdlx(opcode)
char *opcode;
(

putchar('\033');
putchar(*opcode);
opcode++;
putchar(*opcode);

)

3.26 disabl.c
*--------------------------------------------------------------------------*
#include "gmsvo4.h"

disableo)
(

register struct GMSV04 *gmsv04;

gmsv04 z OxfffOOO;

/* deassert port 3's H4 to disable remote electronics */
gmsvO4 -> port_3.pbcr = Ox20;

/* deassert port_2's H4 to clear data available flip-flop */
gmsvO4 -> port 2.pbcr z Ox20;

3.27 enable.c
*--------------------------------------------------------------------------*

#include "*gmsvO4.h"

enable()
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register struct GNSYM *gsv0I.;
register char teuip;

gmsvO4 u OxfffOOO;

I, clear buffers *I
white (gvO4 - port 3.psr & 0x04) Ix 0)

tit q ~v04 -> port 3.pbdr;
white ((gmvO4 - port 2.por & 0x04) In 0)

temp : gwv04 47port 2.padr;
tomp gwY04 -> port72.pbdr;

/. set port3'1s H4 to pulsed input handshake protocalL '
gaevO4 -portj.pbcr a 0x3a;

/* assert port 3's 84 to enable remote electronics '
gnsvO4 - port-3.pbcr a 0x28;

3.28 eztern.o
*---------------------------------------------------------------------------------------

#include "turbin.hN

extern struct HEADER header : 0;
extern struct OPSTAT opstat =0;

I' globals for interrup~t service routines '

extern long 'rd end a 0;
extern long *rd-ptr a 0;
extern tong *rd start a 9-memory;

I' globals for histogram routines '

extern int hlst nbars - 0;
extern int hist xstep x0;
extern int histyotdDIAXBLADES] 0;
extern int hist yoffset x 0;

I' globals for tape routines '

extern char control z 0;
extern char Last op x 0;

extern mnt n blades z 5;
extern mnt nistations x 4;
extern long rtd n revs 2 0;
extern int rtd FeTght a 0;
extern mnt rtdnblades - 0;
extern mnt rtd xstep x 0;
extern mnt rtdystep 20;
extern int rtd ystart z 0;
extern int rtd-hd2 u0;

3.29 getdat.o
*-------------------------------------------------------------------------*

get date(date)
register char *date;

unsigned char buffer[133;
register Int i;

&static char months(l3l [3] z(
171, 071, 171,

'J', 'a#, In#,
'IV, pet, 'b',
1111, #ale fr',
'A', 'p', 'ri,

IN#, lu', Y.'

'A', $Up, 'g',
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'N', 'Oc, It#,
IDI, We, Oct

register char *ptr;

cLock r(buf fer);
i -buiffer[8] L 0x03;
if 0i zz 0)

'date++ z I

eise
'date++ - j + 101;

'date++ z bufferI73 + '0';
'date.. z '1.;

i buffer[10j & OxOl;
if (i in 0)

i = 10;
i+= buffort93;
if (i > 12)

ptr z Zmonths~ijC(0]
'date++ a *ptr..;
'date+. a *ptr44;
'date.. a 'ptr44;
'date+. x -1
'date.. - buffer(12j + '0';
'date.. z buffertil] + '0';
'date++ x \1

3.30 getl.c
*--------------------------------------------------------------------------*
unsigned int getL(pfio, s, n)
char 'pfio;
char *s;
unsigned int n;

auto unsigned char bufferE257];
register unsigned int i;

buffer (0] = n

cpft(10, buffer);

i buffer~ll;

if 0i != n) (

buffer~i+21 = n;

n

for Ci z 0 ;i < n ; i++)
'sf. buffer~i + 23;

return n;

3.31. gottim.c
*--------------------------------------------------------------------------------------*

get -time(time)
register char 'time;

unsigned char buffer (133;

cLock r(buffer);
'time..+ z (buffer(5] L 0x03) + '0';
'time-. z buffer(4J + '0';
'time.+=. :1
'time.. x buffer[33 + '0';
'time..+ z buffer(2] + '0';
*time.+=. :1
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*time++ z buffer~l] + '0';
'time.. z bufferlOl + '0';
*time++z1\1

3.32 hiutin.c
-------------------------------------------------------------------------------- *

PThis routine sets up and Labels the screen for a histogram

[ #include Cstdio.h>
#include "hjst.h"

hist init(n bars)
int ;-bars;-

exterrnmt hist-nbars;
extern mnt hist-.x tep;
extern !nt hist-yoffset;
extern I t histyotd[];
mnt i;
mnt n;
char stringC23;
int x;

hist-n bars z n bars;
histxiistep x XSTZE / nbars;

/* Determine # of Lines at bottom of screen '

if Chist xstep <12)
hle ist-yoffset = YOFFSET + 16;

histyoffset =YOFFSET + 8;

x =(hist xstep >> 1) - 3 + XOFFSET;
for (i z ; i c hist n bars ; i.H')(

hist yotdi =ldistyoffset;

string(Oj n I10 + '0';
if (stringE0] '01)

stringO] z 1'1
stringt11 = n % 10 + '0';
if (hist xstep >= 12)

ir(string(o] == ''

cmdlx('LF");
xylx(x, YOFFSET);
cmdlx("LT");
intlx(1);
putchar(string(11);

)else (
csmllx(ILFH);
xylx(x - 3, YOFFSET);
cndlx(LT");
intlx(2);
puitchar(string (01);
putchar(string[1lD;

)else C
cmlx('LF");
xylx(x, YOFFSET + 8);

intlx( 1);
putchar(string (0]);
cadIWL CiF");
xylx(x, YOFFSET);
ciidlx(LT");
intlx( 1);
putchar(string(11)

x *zhist-xstep;
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)

)

3.33 histog.o

/* '/

/' histogram */
/* */
/* This routine perform the histogram quick took *//* */

/* While this routine is running the following keys are recognized: *//* */
/* 5 - resets the full scale value to the current maximum
/* '\r' - exits histogram mode after current histogram */
/* 'I/

#inctude <stdio.h>
#inctude "turbin.h"
#inctude "scsi.h"

histogram()
(

extern struct HEADER header; /* must be before sil.eof(header.*) */
extern struct OPSTAT opstat;
auto int C;
auto char cdb[6);
register tong *d.ptr;
auto char date[10];
static char excit_freq[sizeof(header.excit-freq) + 1];
auto int exit;
auto tong first;
auto float h time;
register int
auto int id;
auto char message in;
extern int n bades;
static int nhrevs;
auto tong n-revs;
auto tong range [MAX BLADES];
static tong rangemax;
extern tong *rd end;
extern tong *rd-ptr;
extern tong *rd.start;
auto tong recip;
auto tong revs Left;
static char run Td~sizeof(header.run id) + 12;
auto int speed;
static int start rev;
static int station;
auto char status;
auto tong sun;
auto char time[9];

if (opstat.data avail && opstat.data written)
opstat.data-a'vaiL = FALSE;

printf("\033[2J\033[1;1H"); /* CLear Screen and Home */

queryi("Station for histogravn, &station, "", 1, 4);
id = 1 << (station - 1);

/*

queryf("Time between histograms", h time, "seconds", 0.5, 10.0);
n h revs = h-time * (speed / 60.0);

*/

queryi("Number of revs for histogram", &n-h revs, "", 1, 999);

if (opstat.taking data) C
for (i a sizeof(header.run id) - 1 ; i >= 0; i--)

if (header.run idi] *= ' 1)
break;

run idi+1] = 1\0';
whiTe (i >. o) (

run id[i] = header.run-idti];
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for (i = sizeof(header.excit freq) -1 ; i >= 0; i--)if (header.excitfreqfil != ' '

break;
excit freqi+l] =1\0';
white"(i >= 0) {

excit-freq[ij = header.excitjfreq[i];

)

)else (
opstat.data avail = FALSE;
querys("Histogram I.D.", runid, -sizeof(run id), "if);
querys("Excititation frequency", excitfreq, -sizeof(excit freq), "");

)

scrn inito;

titte(run-id, station, excitfreq);

hist-init(nbbtades); /* label histogram screen */

rangemax = 0;
exit = FALSE;
do(

getdate(date);
get time(time);
if (Estat.taking data) (

start rev -rdptr - rd start;
revs Teft= rd.end - rd-ptr;
if (Fevs left < (n.h revs + 2)) /* if we ire finishing up */

break; /* disallow histograms */
) else if (opstat.data avail) (

/* we finished - exit */
break;

I else (
disableo;
rdptr = rd start;

nrevs = n.h-revs + 3; /* since first rev of data is bad */
/* and we need previos rev for fixup */

rd end = rd start + n revs;
setup(stat'on, nrevs);
enableo;
start rev = 3; /* since first rev of data is bad */

/* and we need previos rev for fixup */

if (scsi set(id)) C
cdb[D] = HISTOGRAM;
cdb[1] = start rev - 16;
cdo[2] = start rev >> 8;
cdb(3] = start rev;
cdbC4] = n h revs >> 8;
cdb[5] = n-h-revs;
scsi out(C5MMAND, cdb, 6);
/* send previous rev time for back jitter of first blade */
d.ptr = rd start + (start rev - 1);
white (dpFr >= rdyptr) -

scsi out(DATA OUT, d ptr++, 4);
for (i - 0 ; T < n h revs ; i++) C

while (d.ptr >= rdptr)

if i == 0) C
first = *dptr;
Sum 0;

) else C
sum + *dptr - first;

)
scsi out(DATA OUT, d ptr, 4);
recip = TWO47-/ *d ptr++ + 0.5;
scsi out(DATAOUT, &recip, 4);

I

for (i = 0 ; i < n blades , i++) (
scsi in(ATA IN, lrangefil, 4);

ir (rangeci] > rangemax)
rangemax = range[i];

)
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scsliinCSTATUS, Wsatus, 1);
sc i in(MESSAGE IN, Imessage in, 1);
if (staitus -- 0) (

speed w (60 * 10000000) / (first + (sun / n-hrevs));
udatespeed, date, time);

histplotC range, rangemax);
Iel se (

printfV'Error - data station had an error\n');

)else C
printf('Error - data station does not respond\nif);

1* check if char available *
while (cpw(11, 0) 1= 0)(

/* get char *I
c zcpn~l, 0);
(udlx('LZN); /* CLEAR DIALOG SCROLL *
if Cc XI 1)

rangemax = 0;
else if Cc == \r ,1 c -= n=

exit =TRUE;

)while (I exit);

printf("\033\01411); /* Clear graphics screen ~
printfQ'1\033X11"1); /* Select ANSI mode *

3.34 hiStpl.C
-------------------------------------------------------------------------------- *

1* hist-plot '

/* This routine plots the histogram bars on the screen *

#icld *1tioh

#include <hsti.h>

histyltot~data, datamax)
IOng data[];
tong datamax;

extern int hist -n bars;
extern int hist-xstep;
extern mnt hist-yoffset;
extern int histyotd(70];
int i;
int xL;
int xr;
int y;
char stringlil];

xL = XOFFSET + 1;
xr = XOFFSET + hist xst ep 2;

for 0i = 0 ; i -c histn nbars ;i++)(
y -(datati] * YSIZE) Idatamx +histyoffset;
if (y < hist yoldtl)(

cRmllxO"RR");
xylx~xl, y + 1);
xylx(xr, histyold(i]);
intlxCO);
histjold[i] Y

Ielse if (y >histyoLdl)C

xylx~xt, histyoldfi] + 1);
xylx~xr, y);
intlxC 1);
'ist yoldil y

- xl + hist-xstep;
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xr +z hlst xstep;

/* Draw 0 level line '

caKdlx(LFO);
xylx(XOFFSET, histyoffset);
cmdlx("LG");
xylx(XOFFSET+XSIZE, histyoffset);
cmdlxC "iFm);
xylx(XOFFSET-10, hist-yoffset-3);
cmd~lx("LT");
intix~l);
printf ("0");

1* Diaptay Full Scale Maximum value & level *

cmdlx("LF');
xylx(XOFFSET-58, histyoffset+YSIZE-3);

intlx( 10);
printf("X9d",detamax);

cmdlx('LFu);
xylx(XOFFSET, histyoffset+YSIZE+1);
cmdlx("LG");
xylx(XOFFSET+XSIZE, histyoffset+YSIZE+l);

3.35 initpo.c
*------------------------------------------------------------- -------------*
#include "lgnsvO4.h"

itport(vector)
register int vector;

register struct GNSV04 *gmsvO4;

gmsvO4 =OxfffOOO;

gmsvO4 -port Z.pgcr 9= -0x30; /* disable H12 and H34 '
ginsv04 *port 2.pgcr 0 x40; /* mode 1 (untidirectional 16-bit mode) *

I' H34 disabled *
1* H12 disabled '
1* H4 pin sense - negative true ~
/* H3 pin sense - negative true '
IH2 pin sense - negative true '
/*Hi pin sense - negative true ~

grnsvO4 ->port -2.pgcr 0x20; I' enable H34 ~
gmsvO4 -port_2.psrr = xD8; I' PC4 a PC4 ~

/: PC5 - PTii1 Q
I* PC6 xPC6 *

gmsv04 -port_2.pacr OxOO;

/* clear data avail flip flop '
gmsv04 ->port 2.pbcr = 0x28; I* 8 submode XO -double buffered input *

I* H4 asserted '

gmsv04 ->port Z.pcddr I: x93; '* make buffer control lines outputs *
gmsvG4 ->port_2.pcdr &=-0x93; /* and make A input + 8 input ~
gmsv04 ->port 3.pgcr 9= -0x30; /* disable H12 and H34 */
gmsv0O - port 3.pgcr = 0x08; I* mode 0 (unidirectional 8-bit mode) *

/* H34 disabled ~
I' H12 disabled '
1* H4 pin sense - positive true '
I* H3 pin sense - negative true ~
/* H2 pin sense - negative true '
/* HI pin sense - negative true ~

gmsvO4 :> port 3.pgcr I-, Ox2O; /* enable H34 ~
giuvG4 > port 3.psrr aOxOO;
gmsv04 .- port_3.pacr z OxOO;

/* disable remote electronics ~
ginsvG4 -~ port 3.pbcr a Ox2O; I' 8 subTode 00 -double buffered Input *
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/* H4 Output - negated */
gmsvO4 -> port 3.pcddr 1= 0x93; / make buffer control lines outputs */
grav4 - port_3.pcdr &= -0x93; /* and make A input + B input */

gmsvO4 - debug.pcddr 1= Ox10; I* make PC4 an output *I
gmsv04 - debug.pcdr &= -Ox1O; I* turn off fail led *I

gisv04 - intset.vr 0 x vector;
gsvO4 -> intset.cr-O = 0x16; /* enable interrupts at level 6 'I

return;

3.36 intlx.o
*--------------------------------------------------------------------------*
#include <stdio.h>

#define putchar(c) fputc(c, stdout)

inx(iiflail)

int intarg;
(

int jhil, jhi2, itoi;

if (intarg >0 0) C
jloi z (intarg & OxOf) + 48;

) else (
intarg = - intarg;
jtoi - (intarg & OxOf) + 32;

)
jhil - (intarg - 10) + 64;
jhi2 = ((intarg >> 4) & Ox3f) + 64;
if (jhil 1- 64) C

putchar(jhil);
putchar(jhi2);

) else if (jhi2 I= 64) C
putchar(jhi2);

)
putchar(jtoi);

3.37 putc.c
*--------------------------------------------------------------------------*
putc(pfio, C)
char *pfio;
int c;
C

if (c >) 
if (c == '\nI)

cpm(2, '\r');
cpm(2, c);

)
)

3.38 putl.c
*--------------------------------------------------------------------------*
unsigned int putt(pfio, s, n)
char *pfio;
char s;
unsigned int n;
C

register unsigned int i;

i = n;

white (i-- I- 0)
putc(pfio, *S++);

return n;
I

3.39 query.c
---------------------------------------------------------------
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NincLude <stdio.h>

query(prompt)
char *prompt;
(

char buffer[81];
int query;

query a -1;
doI

fputs(prompt, stdout);
fputs(N ? ", stdout);
fgets(buffer, sizeof(buffer), stdin);
if (buffer[O] == Iy, 11 buffer[O] == 'y')

query = 1;
else if (buffer[O] == 't' 11 buffer[O] == 'n')

query = 0;
w white (query < 0);

return query;

3.40 queryi.c
*--------------------------------------------------------------------------*
#incLude <stdio.h>
#define isdigit(x) ((x) - '0' IL (x) <= '9')

queryi(prefix, value, suffix, min, max)
char *prefix;
int *vaLue;
char *suffix;
int min;
int max;
C

auto char bufferE81];
register int I;

int itemp;
int nondigit;

dof
nondigit z -1;
itemp - *value;
printf("Xs = Xd", prefix, *value);
if (suffix[O] 1= '\0')

printf(" %s", suffix);
prlntf('' : ", stdout);
fgets(buffer, sizeof(buffer), stdin);
for (i = 0 ; i < sizeof(buffer) ; i++) {

if (bufferti] -- \n1)
break;

if (I isdigit(bufferti])) C
buffer[O] I\n ;
nondigit : 1;
break;

I
)
if (bufferEO] 1= '\n')

itemp = atoi(buffer);
I while (itep < min 1 itemp > max II nondigit > 0);
*value - iteW;

3.41 queryl.c
*--------------------------------------------------------------------------*
#include <stdio.h>

queryl(prefix, value, suffix, min, max)
char *prefix;
Long *vaLue;
char *suffix;
long min;
long max;
C

long atolo;
char buffer[81];
long ltemp;
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do{

Lte z *value;
printf("a z Xld", prefix, *value);
if (suffix[O] Ix '\0')

printf(" Xs", stdout);
printf( : 0);
fgets(buffer, 3izeof(buffer), stdin);
if (buffer[O) I- '\n')

tteap z atot(buffer);
) white (tem < min 1 Ltemrp > max);
*value z Ltemp;

3.42 querys.c
*----------------------------------------------------------------
#include <stdio.h>

querys(prefix, string, Length, suffix)
char :prefix;
char 'string;
int Length;
char *suffix;
{

int actlen;
char buffer[811;
register int i;
int maxten;
int newlen;

if (length <) (
maxten a -Length - 1;
actien = strten(string);

) else (
maxten z length;
for (i = length - 1 ; i >= 0; i--) (

if ((string(i] I= ' ') && (stringi] I= \01))
break;

)
actlen a i + 1;

)
do(

printf("Xs ", prefix);
for (I = 0 ; i < actten ; i++)

putchar(string[i]);
if (suffix[O] I= '\0')

printfC" %s", suffix);
printf( : 0);
for (i z 0 ; i < maxLen ; i+)

putchar(I 1);
for (i = 0 ; i <"mexien ; i++)

putchar('\b');
fgets(buffer, sizeof(buffer), stdin);
for (i = 0; i < sizeof(buffer) ; i++)

if (bufferfi] == \nI )

break;
newten = i;

) while (nelen > maxten);
if (newten > 0) C

for (i = 0 ; i < newten ; i++)
string(i] = buffer[i];

if (length < 0)
string[i] = 1\0';

else
for ( ; i < Length ; i++)

stringti] = ' ';

3.43 queryt.c
*--------------------------------------------------------------------------*
#include <stdio.h>

queryt(labet, string, Length)
char *Label;
char stringE] (80];
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int Length;

char bufferI81];
register int i;
register int j;
int last ten;
int t ine-ten;
int max Ten;
int ntmT;
int numt Lines;

nun Lines = (length + 79) /80;
nLmT - rim Lines- 1;
last ten -ength - ntml * 80;

for (f = 0 ; i <num Lines ; i-)
printf("Xa", LabiL);

if (num Lines > 1)
printf(" (Line %d of Ud)", i + 1, num tines);

printf(w is currently :\n");
if (0 - nMl)

max_en a Last-ten;

max ten = 80;
for (j ;max ten - 1 ; j >= 0 ; j--)

if (stringEi)[j] I= b e)
break;

Line Len = j + 1;
for (j 2 0 ; j I tine Len ; j++)

putchar(string[i]j]);
putchar('\n');
for (j = 0 ; j < max ten ; j++)

putchar(1_1);

putchar('\r');
fgets(buffer, max ten + 1, stdin);
if (bufferEO] 1= '\n') (

/* user entered some new text */
/* find the Length of the new text */
for (j 0 0; j < max-ten + 1 ; j++)

if (bufferlji == '\nf)
break;

Line ten x j;
/* copy new text into string */
for (j x 0 ; j < tine ten ; j++)

string(]j]iJ = buffer j];
/* btank fitt string */
for (j = line Len ; j < 80 ; j++)

stringti] I] z 2 ;

3.44 realti.c
*-------------------------------------------------------------------------*

1* real time display */

/* This routine performs the real time quick took
1* */
/* White this routine is running the following keys are recognized:
f* *1
/* I I - resets the futL scale value to the current maximum */
/* '\r' - exits real time display mode after current real time display */
/* *

#inctude <stdio.h>
#include "turbin.h"
#include "scsi .h ,

#include 'rt.h"

rea t_timedisplay()

extern struct HEADER header; /* must be before sizeof(header.) */
extern struct OPSTAT opstat;
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static int bLadeLMAXRT9BLADES3;
auto Int C;
auto char cd~bC6l;
auto char date E1O];
auto tong dataEMAX RT BLADES] CMAX-RT REVS];
register Long *dptr;
static char excit freqtsizeof(header.excitfreq) 11I;
auto int exit;-
register int 1;
register int j
auto fnt id;
auto Long mexCMAXRT BLADES];
auto char messagei n;
auto tong minCNAXRT BLADES];
extern tnt n-btades;
auto Long n .revs;
auto char pronpt E144;
auto LON range;
auto tong rangemax;
extern Long *rd end;
extern tong *rdj~ptr;
extern Long *rd start;
auto Long recip;
auto tong revs left;
extern mnt rtdn5 blades;
extern mnt rtd n revs;
static char rtw iaCsizeof (header. run-id) *1);
auto unsigned tnt speid;
static mnt start rev;
static int station;
auto char status;
auto Long Sum;
auto char timeE9];
auto char tewq,;

if (opstat.data avail U& opetat.data written)
opstat.data avaiL a FALSE;

rtd-n-revs x MAX-RT REVS;

printf("\033C2j\033E1;1N"I); I' Clear Screen and Homte

queryi("'Station for real time display", &station, on, 1, 4);
id x1 c< (station -1);

queryi("Nuer of blades to be displayed", &rtd-nbLades, ",1, KAX RT BLADES);

for 0i z 0; i c rtd nblades ; !++) (
sprintf(proRpt, "rPTot %d blade"l, 1+1);
queryi(proopt, tbladcril, N", 1, n-blades);

if (opstat.taking data)
for 0 x sizeof(header.run id) - 1 ; i>= 0; i--)

if (header.run id[i] 1 )
break;

run idti+1I= \;
whiTe (i >. 0) (

run idWi] = header.runid(i];

for 01 sizeof(header.excit freq) 1 ;i > 0 ;i--I
if (header.excitfreqi]Zf I

break;
excit freq~i.1] x2\1
whiLe0 -i 0) C

excit-freqi z header.excitfreqli];

)else(
querys("Real time plot I.D."1, run id, -sizeof(run id), IM);
querys("Exctitation frequency", excitfreq, -siz-eof(excitfreq), I'l);

scrn-inito;
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titLe(run id, station, excitfreq);

rt init(blade);

exit z FALSE;
rangemax 0;
do (

get date(date);
get-timectime);
iif(opstat.taking data)C

start rev araptr -rd start;
revs left = rd end - rdptr;
if (revs left 7x (rtd nrevs + 2))

break;
)else if (opstat.data avail)C

1* we finisbed taking data -exit '
break;

)else (
disableo;
rdptr a rd start;
n revs a rt n revs + 2; /* since first rev of data is bad *
ra end =rdsitart + n revs;
siftl4(station, n-revs);
enabteo;
start-rev z 2; /* since first rev of data is bad *

if (scsi seltid))
cdb ED) x REAL T1IME DISPLAY;

ck[ =start-rev >> 16;
cdb[2I start-rev >> 8;
cdb (3) start rev;
cdb 141 rtdn rblades;
cdb15I x rtdn ~revs;
SCSI out(CIMANO, cdb, 6);

I'send the blade mimbers '
for (I - 0 ; i< rtdn blades ; ++)(

temp x bladeci];-
scsi outCDATA OUT, 9temp, 1);
mmn(l - Ox7fTfffff;
max~f] 0;

/* get the data *
for 0I 0 ; I <rtd-n revs ; I++) C
d,tr ard start + start-rev + I
/wait for 1 ppr .1

while (d-ptr -= rd-ptr)

sumS - *d..ptr;

for ci - 0 < rtd-nblades ; 1++)
dptr &dataljl (if;
scsi inCDATA)N, ptr, 4);
if (Wdjptr miij)
mi] - *d..ptr;

if ('dytr > maxlj)
Mxj 2 a d~ptr;

range - maxtjl - mmiiJ;
If (range > rangemax)

rangemax - range;

scsi in(STATUS, &status, 1);
scsi ln(MESSAGE IN, gmessage In, 1);
if (itatus 0 OT
speed x(60 * 10000000) / (sum / rtd-n revs);
update(speed, date, time);

rtpot(data, rarvamax, min, max);
)else C

printf("Error - data station had an error\n");

)else
printf("Error - data statiun does not respond\n");

I' check If char available *
while (CPM0(1, 0) 1- 0)C
I* get char *
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c aCFS(I, 0);
printfC0\033LZO); 1* CLEAR DIALOG SCROLL *

if (c zu 1 1)
rangemex = 0;

else if (c - '\r' 1 c == \'
exit a TRUEi;;

)while (I exit);

printf("\O33\O141"); /2' PAU~

printf("1\033X11"); 1* Select ANSI mode '

3.45 rtinit.o
*-------------------------------------------------------------------------*

/* *1-ni

/* This routine sets up and labels the screen for a real time display

#include cstdio.h>
#include "turbin.h"
#include "Irt.h"

rt init(blade)
mrt bladen];

register mnt
extern mnt rtdh1d2;

exter mt td height;extern mnt rtd n 51aes;
extern int rtd-n revs;

extern int rtd-xstep;
extern mnt rtdy step;
extern mnt rtdystart;
auto mnt x;
auto nt Y

rtdystep = YSIZE / rtd n blades;
rtd-Ystart = YSIZE -(rtdystep >> 1) + YOFFSET;
rtd xstep =XSIZE / (rtd nrevs -1);
rtd height rrtd ystep -2;,
rtd-hd2 =rtd-he-ight >> 1;

x =XOFFSET - 13;
y =rtdystart;

for Ci =0 ; i < rtd nblades ; i++)(
/* draw border I*/
cmdlx("LF");
:.ylx(XOFFSET, y-rtd-hd2);
cmdlx("LG');
xylx(XOFFSET, y+rtd-hd2);
cmdlx( ULGH);
xylx(XOFFSET + XSIZE, y+rtd-hd2);
cnxilx("LG");
xylx(XOFFSET + XSIZE, y-rtd-hd2);
cmdlx("LG");
xylx(XOFFSET, y-rtd-hd2);

/* draw 0 line ~
cnvlx("LF");
xylx(XOFFSET, y);
cmdlx("LGI");
xylx(XOFFSET + XSIZE, y);

/* print blade numb~er *
cmdlx('LF");
xylx(x, y -3);
cmdlxt UT);
intlx(2);
printf("X2d", bMade (il);
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y -= rtd.ystep;

3.46 rtplot.c

1* *1
/*rt-plot *

/* This routine plots the real time data on the screen

#include <stdio.h>
#include "turbin.h"
#incLude "rt.h"

#define move(x, y) cdlx("LF"); xylx(x, y);
#define draw(x, y) cmdlx("LG"); xylx(x, y);

rt_pLot(data, rangemax, min, max)
tong data [MAX RT BLADES] DIAX.RTREVS];
tong rangemax;
Long max[];
Long min[];
(

auto char bufferE121;
register tong *d.ptr;
auto Long -ultscale;

register tnt I;
register int j;
auto int length;
auto tong mid;
extern int rtd hd2;
extern int rtd-height;
extern int rtd-n blades;
extern int rtd-n-revs;
extern int rtd-xstep;
extern int rtdystart;
extern int rtd-ystep;
auto int x;
auto int ymid;

full scale = (rangemax + 1) >> 1;

ymid = rtdystart;

for (i = 0 ; i < rtd n blades ; i++) (
/* update fuLt rcale - since plot above clears the char tops */
/* label +/- full scales */
move(XOFFSET - 61, ymid + rtd.hd2 - 7);
cmdlx("LT");
intlx(10);
printf("X10d", full-scale);

/* clear plot area */
cmdlx(ORR");
xylx(XOFFSET + 1, ymid - rtd hd2 + 1);
xylx(XOFFSET + XSIZE - 1, ymid + rtd.hd2 - 1);
intlx(O);

mid z (maxti] + min~i]) >> 1;
d-ptr a &dta[i](0)];

move(XOFFSET, (*d_ptr++ - mid) * rtd hd2 / futtscate + ymid);
x = XOFFSET;
for (i * 1 ; j < rtd n revs ; j++) (

x +z rtd xstep;
draw(x, 1*dptr++ - mid) * rtd.hd2 I full-scale + ymid);

)

/* draw base line 'I
move(XOFFSET, ymid);
draw(XOFFSET + XSIZE, ymld);
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move(XOFFSET - 67, ymid - rtd-hd2);
cmdlx(NLT");
intlx(ll);
prlntf(Xlld", -futl scale);

ymid -artdystep;

3.47 3crnin.c
*--------------------------------------------------------------------------*
scrn init()

1* Clear text screen '

printf("\033[2j");

/* select TEK mode ~
printf(N\033X%% 0");
cmdlx("RWN);
xylx(O. 0);
xylx(479, 359);

/* Set GRAPHTEXT size '

intlx(5');
intlxC7);
intlx(7);

I' Set Graphics Area Writing Made '

cnwilx("MN);
intlx(O);

3.48 sotdat.c
*--------------------------------------- -----------------------------------*
/* this subroutine sets the date portion of the real time clock ~
set date(date)
char *date;

unsigned char buffer(13);
* mnt day;

int month;
mnt year;

clock -r(buffer);
cloy it (bufferCS] 9 0x03) * 10 + buffer(T7;
month =(buffer(i03 & OxOl) * 10 + buffer[9];
year =buffer(123 * 10 + buffer~il];
queryi("Year", &year, ISM, 0, 99);
queryi(I'Month", &month, I'l, 1, 12);

ci ock -r(buffer);
buffer(121 x year / 10;
buffer~ill a year % 10;
buffer (10] rn month / 10;
bufferC9] - month % 10;
bufferi8] day / 10;
bufferEl] - day % 10;
clock w(buffer);

3.49 settim.c
*--------------------------------------------------------------------------*
/* this subroutine sets the time portion of the real time clock/
set Ttime(t ime)
char *time;

unsigned char buffer (13];
mnt hour;
mnt minute;
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ctockr(buffer); bf 4

hu buffer [5] & minute * 10+0;fr(1
mnz buffer (3 92 =x7 miut 10 +10;er
buferl]Nou" 2 r 0; 0 2)
buferlO]nue" 0; t,", ,5)
clock rbuffer);

3.50 -E5 zshur/up O~c

#include 1 zsciinut 0

long nrevs; er)

3.0f eu~

intm stai;n

char message in;
extern int n blades;

char status;

cdb[l SETUP;
cdbCl] rknblades;
ccIb (2) n revs -> 16;
cdb (3) an revs >> 8;
cdbE41 n nrevs;
cdbE53 0;,
id z 1 4< (station - 1);
if (scsiseWOOd) (

scZsi out(COMMAND, cdb, 6);
scsiin(STATUS, &status, 1);
scsiin(MESSAGEIN, &message in, 1);

3.51 strlx.o
*--------------------------------------------------------------------------*
#include <stdio.h>

#define putchar(c) fputc(c, stdout)

strlx~ten, string)
int len;

(char *string;

intlx(Len);
white (len > 0)

putchar(*string);
string++;

3.52 takeda.c
*--------------------------------------------------------------------------*
#include <stdio.h>
Oinclude "turbin.h'l

take data()

auto char datellO];
extern struct HEADER header;
extern struct OPSTAT opstat;
register int
auto Long max revs;
extern int n-btades;
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static tong nrevs;
extern int n.stations;
auto char prompt [39];
extern long *rd end;
extern tong *rd-ptr;
extern tong *rd start;
auto char t fie 9];

header.max speed z 0;

header.min.speed = 65535;

header.ave speed = 0;

max revs (SLAVE MENSIZE > 2) nbtades - I;

printf("\03312J\03311;1H"); /* Clear screen and home */

sprintf(propt, "Number of revolutions (1 to %1d)", max revs);

queryi(proupt, &n revs, "", IL, max-revs);

header.n revs x n.revs;

querys("Run 1.0.", header.run id, sizeof(header.run id), "");

queryt("Run description", header.run-des, sizeof(header.run-des));

querys("Excitation frequency", header.excitfreq,
sizeof(header.excit_f req), "Hz.");

get date(date);
strnpy(header.date, date, 9);

gettime(time);
strncpy(header.time, time, 8);

rd end a rd start + n revs;
rd"ptr - rd-start;

disabteo;

for (i = 1 ; i <= n stations ; i++) C
setup(i, nrevs);

)

enableo;

opstat.taking data = TRUE;
opstat.data avail = FALSE;
opstat.datawritten = FALSE;

3.53 tapein.c
*--------------------------------------------------------------------------*
#include <stdio.h>
#include "Ivme402.h"

tapeinit()
(

extern char Lastop;

*TAPECONTROLSTATUS0 : Oxee;
last op 2 0;

3.54 tapewrc
*--------------------------------------------------------------------------*
#include <stdio.h>
#include "vme402.h"

#define FALSE 0
#define TRUE 1
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tape- rite(bufftr, length)
char bufferC];
int length;

register short 'chsaddr;
register short 'cmidta;
register int error;
extern char Last-op;
register int status;
static short wchalnt83;

error FALSE;

status * TAPE COMMAND STATUS 1;

if ((status & ROY) In 0)(
printf("ERROR -Transport not ready~n");
error a TRUE;

) else if ((status & ONLO In 0)
printf("ERROR - Transport off Line\n*);
error a TRUE;

) eltse if ((sta'tus & RWD) an 0)
printf(*ERROR - Busy rewinding\n");
error ; TRUE;

) else if ((status & FPT) zu 0)C
printf(IIERROR - Tape wrlte-protected\n");
error z TRUE;

if 0I error)
if (last op xz WRITE)C

/' "iit for 'Not in Data Transfer Mode'l'
white ((TAPE CONTROL STATUS 0 & DRY) zz 0)

)else
/' wait for 'Formstter not busy' '
white ((*TAPE CONTROL STATUS 0 & FBY) == 0)

status * TAPE CONTROL STATUS 0;

if ((status & OLOST) zx 0 U& (Last-op xz WRITE))
printf(I"ERROR - Data lost dujring R/W\n");
error aTRUE;

if ((status & EOT) 1; 0 U& (last op z- WRITE)
printf('IERROR E nd of Tape aetectedfn');
error a TRUE;

if 0I error)C
I' set up dma controller '
dma -addr z DNA ADDR;
dna data zDMA DATA;
'dha addr - CR;-
'dka data a Ox~O; /* Reset DNA control ler '
wchsTnEOI a 0x0382; /* register load mask '
wchain~l] a (((short)((Long)TAPE DATA >> 8)) & OxffOO) IOxia;
wchainC2l a (short)TAPE DATA,
wchainE31 * (((short)((tong)buffer >> 8)) & OxffOO) I x40;
wchainC4] x (short)buffer;
wchaintS] a Length;
wchaint6l x OxOOCO; I' Channel mode 31:16 '
wchain(7j x 0x0051; /' Channel sr.-de 15:00 'I I Bus Release '
wchnln[73 a 0x0031; /' Channel mode 15:00 /*I Bus Hold *
'di. addr a MMR-
'dMadata x Ox0;
'dma addr a ChAR HI;
'dknadata - (short)((tong)wchain >> 8) & OxffOO;
'dma addr a ChAR LO;
*dmadata - (short)wchain;
'dna addr - CR;
'cmdets a OxaC; I' enable OMA transfer '

I' send write coemand to tape drive '
*TAPE COMMAND STATUS 1 a WRITE;
lastop . WRITE;

43



P' wait for 'in Data Transfer Model */
wite ((TAPE CONTROL STATUSO0 & DRY) I= 0)

3.55 title.o
*--------------------------------------------------------------------------*
titLe(run id, station, excltfreq)
char *run id;
int station;
char 'excit-freq;

cmdlxC"LFN);
xylx(O, 360-8);

intlx(54);

printf("%16s Station-%ld %5s Hz RPM", run id, station,
excitfreq);

3.56 turbin.c
*--------------------------------------------------------------------------*
#incLude -stdio.h)
#incLude "~turbin.h"

_meno

extern Long _memory;
register mnt c;
extern mnt cpm();
extern struct HEADER header;
auto long i;
auto Long old rev;
extern struct OPSTAT opstat;
auto long rd base;
extern Long ded
extern Long 'rd**ptr;'
extern Long 'rd start;
auto Long rd total;
auto Long rev;
extern void r isro;
auto unsigned int sieed;
auto mnt updlated;

'((ong *)(VECTOR * 4)) z CLong)(&risr);

ini tport(VECTOR);

tape ml to;

printf("\033XX11"); I' Select ANSI mode '

changeo;

opstat.data avail - FALSE;
opstat.data written a FALSE;
opstat.taking data - FALSE;

for ( ; ; ) (:
updated a FALSE;
printf("\033X1 1"1); /* Select ANSI mode '

printf(SO\033C2JH); P' Clear Screen 'I
printf(M\033[1;7H\033#3NSNS Data Acquisition System");
printf("\03312;7H\033#4NSNS Data Acquisition System");
printf("\033C O;20HC z Change Date / Time / Specimen Data");
printf(N\033112;20HD x Discard Data");
printf(N\O33(14;2oHH x Histogram");
printf("\033C16;20HR x Real Time Display");
printf(N\033C18;20HS x Start Taking Data");
printf("\033120;ZOHW z Write Data To Tape");
printf("1\033 C22;20HH);
if (opstat.taking data opstat.data avail) 4

44



printfC0\033C4;20HRevotution of %d", header.n-revs);
if Copstat.taking data)

printfC"\033[6 0H Current Minimu Mai..);
else

prlntf("\033t6;20H Average Mini"m Maximun"O);
prlntf(\0337;201... ---- .... 8)
printfC"\033C8;20HSpeed RPM");

while (cp.(11, 0) an 0)
If (opstat.taking data)(

rev a rdptr - rd start;
if (rev I= old rev) (

pr intf("\033E4;31H%6td", rev);old rev - rev;
if ?rev > 2) (

speed a (60 * 10000000) / *(rd start + rev 1)
printf("\033 CB;28HX7u", speed);
if (speed < header.min speed)

header min speed -- speed;
printf("\0338;38HX71u", header.min speed);

if (speed > header.siax speed)
header.max speed x speed;
printf(\0338;4HX7Iuu, header.max-speed);

rf (oettdata avail U& (header.ave speed z )

rd-baae a rd starttlj;
for- a(I 1 ; I cheader.n revs ; i++)

rd total - rd total +-rd start~il - rd base;
header_.tyespeedz- (60 * 10000000) Of (rd -total / (header.n revs-i) + rd-base);

updated a FALSE;

if (I up~dated U (opstat.data avail 11 opstat.taking data))C
if (header.ave speed In 0)-(

prlntf("\033E6;201 Average Minimum Maxim.a");
printf(OO\033E8;28HX7tu*O, header.ave speed);
printf("\033C4;31HX6td 4, header.n revs);

printf(H\033C8;38H7tuI, header.min speed);
printf(OO\033E8;484X7lu", headeranax speed);

updated a TRUE;

while (cpm(11, 0) 1= 0)C
c acPn(1, 0)
i f (c a 'C' ilC an Oct)

changeo;
else if (c an 'D' 11 c an 'dt)C

if (opstat.data avail) (
printf("\033[2J\033 (1; iN");
if (query("Are you sure you weant to discard data"))

opetat.data avail x FALSE;

)else If (c 22 IH' 11 c an 'h') C
if (I opetat.date avail 11 opetat.data written)

hiatograo ;
Ielse if (c an 'Rt 11 c a2 Ir')(

if 0I opstat.data avail 11 opetat.data written)
real time displayo;

)else it (-c aU='S11 C 22 let)(
if (I opstat.deta avail 11 opetat.data written)

take data();-
)else If (c z* 'W' C an Pw')

if (opstat.dato avail)
write-data(T;

3.57 twfm.c
*--------------------------------------------------------------------------*
/' Write File Mark '
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#inctude "~e402.h"

t wfm()
(

register char 'status 0;
extern char tastop;

*TAPE CONTROLSTATUS 0 a Oxee;

/I check for 'Tape not write-protected' ./
if ((*TAPE CO4AND STATUS 1 & FPT) I= 0) (

status 0 z TAPE CONTROL STATUS 0;
I' waiT for 'Fo-uatter not busy' '/
white ((*status 0 & FBY) =- 0)

lastop z TWFM;

I' send command to tape drive '/
'TAPECOMANDSTATUS 1 = TWFM;

3.58 update.c
*--------------------------------------------------------------------------------*
update(speed, date, time)
unsigned int speed;
char *date;
char 'time;
(

cmdlx("LF");
xylx(45 * 6, 360-8);
cmdlx("LT");
intlx(54);

printf("15u RPM %9s %8s", speed, date, time);

3.59 writed.o
*--------------------------------------------------------------------------------*
#include <stdio.h>
#include "turbin.h"
#include "scsi.h"
#incLude "vme4O2.h"

#define BLOCKSIZE 512
#define BSD4 (BLOCKSIZE >> 2)

write data()
(

auto tong buffer[2] [BS4];
auto int block;
auto char cdb[61;
register tong *d start;
register tong 'd~ptr;
auto int error;
auto int exit;
auto int extra;
extern struct HEADER header;
extern struct OPSTAT opstat;
register int i;
register int j;
register int k;
auto int last length;
auto int tength;
auto char message_ n;
auto int nblocks;

auto tong n.polnts;
extern tong 'rd end;
extern tong 'rd start;
register tong *s_ptr;
auto char status;
auto int status 1;
auto char string'21 ;

printf("\033[2J\033[1; 1H");
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do (
exit - FALSE;
if ((*TAPE COIIAD STATUS 1 & NRZ) -= 0) (

printf"arnlng - tapi not set at 1600 bpi\n");
if ( query(N)o you want to continue"))

exit a TRUE;
)
error 2 FALSE;
status 1 a *TAPE COMMAN) STAfUS 1;
if ((status I & PT) -x U) ( -

printf("Error - tape is write protected\n");
error = TRUE;

)
if ((status l & RW)) - 0) (

printf("Error - tape is busy rewinding\n");
error z TRUE;

I
if ((status 1 & ON) In ) (

printf("Error - transport is off Line\n");
error x TRUE;

)
if ((status 1 & RDY) I= ) (

prinif("Error - transport is not ready\n");
error TRUE;

)
if (error 1£ query("Do you want to exit"))

exit = TRUE;
) whiLe (error £1 I exit);

if ( exit) (
printf("Writing header\n");
s_ptr =&eader;
d start x buffer;
dDtr * d start;
for (i ; i < BS04 ; i++)

*d_ptr++ = *s_ptr++;
/* first part of header is 32 tongs - reverse for VAX '/
reverse(d start, 32);
tape rI te(dstart, BLOCKSIZE);

printf("Writing revolution times\n");

block = 0;
for (sJptr a rd start ; sptr < rd-end ; ) (

block++;
printf("Xd\r", block);
/* switch to other buffer */
d start = &bufferEO3[O] + BS04 - (d start - &bufferO [0 );
d-ptr 2 d start;
for (I z ; I < BS04 ; 1++)

if (s ptr < rd end)
d..ptr++ =-*s_ptr++;

else
*d ptr++ = 0;

reverse(d dtart, BSO4);
tape..write(dstart, BLOCKSIZE);

npoints z header.n revs * header.n blades;n-biocks a n_points-/ BS04;

extra - npoints nbLocks * BSD4;
if (extra n 0) 

lastLength z BLOCKSIZE;
I else (

last length - extra - 2;
nbtocks z n blocks + 1;

cdb[O] m RECEIVE;
cdb[1I x 0;
cdb[2] = 0;
for ( z 0 ; i < header.n stations ; i++) C

printf("Writing bLade-time! for station %d\n", I + 1);
cdb[31 z BLOCKSIZE - 8;
cdb[4] a BLOCKSIZE;
cdb[5] a Ox8O; /* reset the receive data pointer '/
length z *LOCKSIZE;
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for (i m ; j -= n blocks ;j*+)(
printf("Xd\r", j);
if (j a n blocks)C

Lengthm ulast Length;
cdE3] - tenigth -8;
cdb[4I x length;

if (scsiuseL(1 -c i))
dstirt = &bufferEOJ (0] + USD4 -d 0_start -&buffer(0]1 0]);
scsi out(COMAND, cdb, 6);
scsi in(DATAIN, d start, length);
scsi in(STATJS, &sTatus, 1);
sc 1iin(M4ESSAGE IN, Zmessage in, 1);
if (T n bLocis)

for (k ;'(Last length - 2) ; k < USD4 ; k++)
d start Ek] z 0;

reverse(d .start, USD4);

tape write(d start, BLOCKSIZE);
ccIC5I a 0; 1* don't reset the receive data pointer *

t wfmo; /* write file mark *
oistat.data-written =TRUE;

3.60 xylx.o
*--------------------------------------------------------------------------*
#include cstdio.h>

#define putchar(c) fputc(c, stdout)

xylxgix, iy)
mnt ix;
int my;

int keb, khix, khiy, ktox, ktoy;

khiy x (iy >> 7) + 32;
keb z (ly & 0x03) * 4 + Oix & 0x03) +96;
ktoy z((iy >> 2) & Oxif) + 96;
khix = Oix >> 7) + 32;
klox =(ix >> 2) & Oxif) + 64;
putchar(khiy);
putchar(keb);
putchar( ktIoy);
putchar(khix);
putchar~ktox);
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4.0 SLAVE PROGRAM SOFTWARE LISTINGS

4.1 a.*
-------------------------------------------------------------------------------- *

.gtobL id

.tong OxO01000
tong stave

id: .byte I
.even

4.2 badcom.s
*-------------------------------------------------------------------------*

.gtobt bad cosmand

bad-command:

moveq.t #2, dO
move. t dO, sense-data

rts

4.3 badexc.s
*----------------------------------------------------------------
AmZ8536=OxfeOOOO

.gtobL bad-exception

bad exception:
beet #3,AmZ8536+3 * turn on FAIL led
rte

4.4 bladei.s
*-------------------------------------------------------------------------**

* blade isr

* This interrupt service routine handles the blade interrupts

• At 12000 RPM (200 RPS) with 70 blades interrupts wiLl occur
• approximately every 71 microseconds.

gmsv04= Oxfff00

port2= OxO40
port3: Ox080
debug= OxlO0

pbcr= OxOe+1
padr= 0x0+1
pbdr= 0x12+1
pcdr= 0x18+1

.globt btade tsr

blade isr:
movem.t dO/&O,-(sp) * 24
lee gUmv04,aO * 12
i.)ove.b port3+pbdr(aO),do * 12
andi.w #OxOOOf,dO * 8
swap dO * 4
movep.w port2+padr(aO),dO * 16
move.t blade dptraO * 16
move.t d,(a&)+ * 8
move.t aO,btlae_dptr * 16
cmp.t blade.d_en, O * 22

* bLo.s if * 10
bcs.s If * 10

* clear interrupt enable
bctr #1,gmvO4+port2pbcr

1: movem.L (sp)+,dOlaO * 28
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rte *24

* 200
* interrupt processing time 46

* total interrupt service time 246 cycles => 24.6 microseconds

4. 5 dispat. s
*-------------------------------------------------------------------------*

* dispatch

* call with:
* dO.baccommand byte

.globL dispatch

dispatch:
tea bad commend,&O
and.w #0xU0ff,d0
t.w 02,dO

cmpi.w #tableCsize,dO
* bhs.s if

bcc.s If
tea table,aO
movea.L 0(aO,dO.w),aO

1: jsr (aO)
rts

table: .long bad command
A ong bad commnd
.long histogrin

.long bad command
.Ltong real time display
.tong bad commend
.long receive
.tong setup
.long send

tabLe sizen .-table

4. 6 getl. 9
*-------------------------------------------------------------------------*

* getl get 1 byte from the scsi port

* returns:
* dO.b a byte from scsi

SCSI= OxfeO300

Current Data= SCSI'G0+1
Target Comend- SCSI+3+3+1
Bus- an3Statuss SCSI+S+5+1

ASSERT REQ-: 3

ACK~- 0

.globt getl

geti: bset #ASSERTREQ-,arget-Command

1: btst OACK-,Busend Status
beq.s lb

move.b Current Data,dO

bcl r #ASSERTREQ-, Target Conmnd

2: btst OACK-,Bus and Status

bne~s 2b
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rts

4.7 get2.9
*---------------------------------------------------------------------*

* get2 - get 2 bytes from the scsi port

* returns:
* dO.w byte 1 : byte 2 from scsl

.gLobt get2

get?: bsr get1

Lst.w #8,dO

bar get1

rts

4.8 get3. s
*---------------------------------------------------------------------**

* get3 - get 3 bytes from the scsi port

* returns:
• dO.A z 0 : byte 1 : byte 2 : byte 3 from scsi

.globt get3

get3: cLr.w dO

bsr get1

swap dO

bsr get2

rts

4.9 get4.s
*---------------------------------------------------------------------*

* get4 - get 4 bytes from the scsi port

returns:
* dO.t x byte 1 : byte 2 : byte 3 : byte 4 from scsi

.gtobL get4

get4: bsr get2

swap dO

bsr get2

rts

4.10 getn.s
-------------------------------------------------------------------------------- *

getn - get n bytes from the scsi port into a buffer
* call with:
* dO.l number of bytes
* aO "> buffer

SCSI= OxfeO300

Current Data- SCSI+O+O+1
Target..Coamndz SCSI+3+3+1
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Bus and Statusu SCSI+5+5+1

ASSERTREQ-z 3

ACK-= 0

.9lobL getn

getn: beet #ASSERTREQ,Target Commnd

1: btst #ACK-,BusandStatus
beq.t lb

move.b Current Data, (aO)+

bIl r #ASSERT REQ-, TargetCommand

2: btst #ACK-,Bus andStatus
bne.s 2b

subq.1 #1,dO
bne.s getn

rts

4.11 histog.s
*-------------------------------------------------------------------------*

* histogram

* 0 : 0 = command byte
* 1: 3 x start rev #
* 4: 5 number of revs

* data bytes are as follows:

* 0 : 3 = rev time for start rev - 1
* 4 : 7 = revtime for start rev
* 8 : 11 x 2^47 / rev time for start rev
* 8 * n + 4 : 8 * n + 7 = rev time fur start rev + n
* 8 * n + 8 : 8 * n + 11 = 2^47 / rev-time for start rev + n

* for n x to number of revs

SCSI= OxfeO300

TargetCommand= SCSI+3+3+1

Data Out= 0
Data_ n= 1

.9lobl histogram

* aO > miniax buffer
* al -> data
* dl :2^47 / rev time
* d6 = blade counter
* d7 rev counter

histogram:

* get start rev 5 into dO.l

bsr get3
* Im'tipLy by number of blades

move. w dO,d5
swap dO

* now start rev is split into dO.w : d5.w
mulu n btladesdO
mulu n-blades,d5
swap dU
clr.w dO
add.t d5,dO

* times 4 for long
tsl.t #2,dO
lea memory,al
add.l W,al

* get number of revs
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ber get2
move.wdO ,n-hrevs

move.w n btades,dO
sub~q.w 07.d1
move. d,,~o

initialize mirmax buffer
move.t #Ox7fffffff~dS
lea omiromaxtjuffer~aO
move.w n btades,dO
suibq.w T~dO

clr.L CaO)+
cIbf dO,Ob

move.b #Data Ot,Target Comiand

* get rev tim f or rev before start rev
her get4
move .IdI drev tim

move.w n h revs,o7
stkiq.w #T,a7

1: tea mirmaxbuffer,aO

check first blade for back dither

moved1 (al)+,dI5
2: cop.t,(al), dihe

suk.L rev time,6

2: ebr get4
move.I dO,rev time
get 2^47 / rev time
bsr get4
move.l d1~d

move.L d15, dO
bsr mirmex

move. w nbn2, d6
beq.s 4f

sukq.w #1,d6
3: movedt (al)+,dO

bsr mlrvflx
dbf d6,3b

4:

* check last blade for forward dither

move. L (al)+,dD
cirp.l -8(al),dO

* bhs.s 5f
bcc.s 5f

* correct for forward dither

addAl rev time,dO
5: her mirmx

dbf d7,lb

move.b #Data In, TargetConmand

lea ml rux buffer, aO
move.w n btades,d5
sLubq.w #T,d5

7: move.lt (aO)*,dO
sub.l dO,(&O)
moveq.1 04,d0
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ber putn
cbf cS,Thb

ctr.1 sense data
clr.b, dO

rtS

.bet

nbm2: Z+
n h revs: .Z.+2
rec-lp: =4
rev-time: .-.+4

4.12 minmaxa9
*-------------------------------------------------------------------------*

* mirwax

* call with:
* O >mirmx buffer

d* d new data
* dl *2^47 / rev time

up14dates:

* destroys:
* dO/d2dc5/a2

.globt mirmex

mirvriax: bra.s 2f teamorariLy skip scating operation
move.L dO,a2
tst.1 dO
bpL.s if
neg.1 dO

1: move.w d0,d3 * 4
swap dO * 4
move.w d0,d2 * 4
move. wd I, d5 * 4
swap dl * 4
move.w dl,d4 * 4
swap dl
A = d2.w AB
8 B-3. w x C
C -Cd4.w --
D D d5.w 50

* AD
* SC
* AC

move.u d3,d5 4
moveuwd5,dO 40
mutu d4, d3 *40

mutu d2,do 40
mutu d4,d2 *40

move.( dO,d4
* AC xd2.t
* BC =c1.LI
* AD xd4.L

move.t d4,dO
swap dO
clr.w dO
add. t dOd5
inove.L d4,dO
ctr.w dO
swap dO
addx.1 dOdQ
move.t cd3, d
swap dO
ctr.w dO
add.t dO, d5
move.t d3, dO
cir.w dO
swap dO
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addx. t dOD, 1
* d2.l :~ d a product C0 to 2^47)

move. w d2, dO
swap dO
swap C15
move. w d5,dO

* do.t a product >>16
move.L *Z,dR
bpt.s 2f
neg.L dO

2: cmp.L CsO)+,dO
bge.s 3f
moveAl dO,1.(aO)

3: cop. I (aO)+.dO
bte.s 4f
move. t dO,-'CaO)

4: rts

4.13 putl. s
*-------------------------------------------------------------------------*

* puti - put 1 byte to the scsi port

* call with:
* dO.b a byte to be output to scsi

Current Oatas SCSI4++l
Initiator Conwuandx SCSI.1el11
Target Coirand SCSI.3+3+1
Bus- aStatuss SCSI+5+5+1

ASSERT DATA BUSz 0

ASSERT REQ-a 3

ACK- 0

.gtobt puti

puti: bset #ASSERT)DATA-BUS,InitiatorComwn

move.b dO,Current-Data

bset #ASSERT-REQ-,Target-Cimand

1: btst #ACK-,Sus-and-Status
beq.s lb

be Ir #ASSERTREQ- 1 Target Command

2: btst #ACK-,BusaidStatus
bne.s 2b

bcir #ASSERT DATA BUS, Initiator Cowumnd

rts

4.14 putn.s
*-------------------------------------------------------------------------*

* putn - put n bytes from a buffer to the scsi port

* call with:
* dOAl x number of bytes
* aO -> buffer

SCSI= MOO

Current Data= SCSI+D+O+1
Initiator Commands SCSI+l+1+1
Target CoWimanda SCSI.3+3+l
Bus arua Statuss SCSI+5+5+1
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ASSERTDATABUS= 0

ASSERTREQ-= 3

ACK-= 0

.gtobt putn

putn: beet #ASSERTDATABUS,InitiatorCormand

1: move.b (aO)+,CurrentData

bset #ASSERT REQ-,TargetComnand

2: btst #ACK-,Bus and Status
beq.s 2b

bctr #ASSERTREQ-,TargetCommnd

3: btst #ACK-,Bus andStatus
bne.s 3b

subq.t #1,dO
bne.s lb

bc I r #ASSERT DATABUS, I nit i atorCommand

rts

4.15 realti.s
*-------------------------------------------------------------------------*

* real time display

* 0 : 0 - command byte
* 1: 3 start rev #
* 4: 4 = number of blades
* 5: 5 nuber of revs

* data out bytes are the blade numbers

* data in bytes are as follows:

* 0 : 3 a first selected blade time for start rev
* 4 : 7 = second selected blade time for start rev

* x : x+3 = first selected blade time for start rev + 1
* x+4 : x+7 = second selected blade time for start rev + 1

MAXBLADES= 70

SCSI= OxfeO300

TargetCocmand= SCSI+3+3+1

Data Out= 0
Data In= 1

.gtobl reat_time disptay

reat_time display:
move.w n bladesdO
st.w #,dO

move.w dO,nbt4
* get start rev # into dO.l

bsr getS

* multiply by the number of blades
move.w dO,d5
swap dO

* now start rev is split into dO.w : d5.w
mutu n- lades,dO
mutu n btades,d5
swap dU
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ctr.w dO
add. t c6,dO

* times 4. for tong
it.t e2,dO
tee pmory,a5
add.I al,a5 a5 start rev data

ctr.w dO
bar geti
move.* w dO, ,rtd-nb bades

ctr.w dO
bsr geti
move.w dO, rtd -n -revs

move.b iData_Ot,Target-Ccg nd

move.w rtd n btades,di
subq.w #I,af-
tea offset tabte,a2

1: ctr.w dO
bsr geti
sutbq.w #1,dO

* times 4. for Long offset
Lst.w #Z,dO
move. w dO. (a2)+
dlbf dllb

move. b Oata-InTarget-Command

move.w rtd n revs,d12

2: tea offset tabie,a2

move.w rtd n btades,dl

3: move.w (a2)+,dO *get offset
tea O(a5,dO.w),aO

* wait untit data is avaitabLe
4: cmpa.Lt b t acddptr, aO

* bhs.s 4b
bcc.s Qb

moveq.t S4,dO
bsr putn

cibf dl,3b

adda.w nbt4,a5 *bump, pointer to next rev's data

dbf d2,2b

clr.L sense-data

ctr.b dO

rts

.bss

nbt4: Z+
offset tabte: .=.+MAXBLADES+MAXBLADES
rtd n tades: .z.+2
rtdln revs: .:.+2

4.16 receiv.9
*-------------------------------------------------------------------------*

* receive

* if byte 5 bit 7 z I then reset rcvptr to start of memory
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SCS~s Oxfo0300

Target Comaond SCSI+3+3+1

Data Inc 1

.gLobL receive

receive:bsr getl
tst.b dO
bne.s 3f

bsr get3
move.L dO,aO

bsr geti
tsL.b #1,dO
bne.s 3f *
bcc.s if

moved #__memory,rcvptr

1: moved aO,dO
beq.s 2f

move.b Wata-In, arget Commrand

movea.L rcvyptr,aO
ber putn
move. L &0, rcvpt r

2: cLr.L dO

move. L dO,sense dataI
b;a.s Vf

3: moveq.L #2,dO
move. dO,sense data

4: t

rcv-ptr:.=..4

4.17 reques-s
*-------------------------------------------------------------------------*

.gtobt request sense

SCSI= OxfeO300

Target Coirnnd-- scsi+3+3+1

Data-Out= 0

request-sense:
bsr geti
tst.b dO
bne.s 2f

bsr geti
tst.b dO
bne.s 2f

bsr geti
tst.b dO
bne.s 2f

bsr geti
tst.b dO
bne. s if
move. b 04, dO

1: ctr.iw dl
move. b dO, dl

bsr getl
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tst.b dO

bne.s 2f

move.b #DataOut, TargetCOmMnd

Lea sense data,aO
moveq.L ,d
bar putn

ctrAt dD

move. L dO,sense-data
bra.s 3f

2: moveq, l #2,d
move. t d, sme-data

3: rts

4. 18 send. a

* send

SCSI= OxfeO300

Target.Conuandu SCSI+3+3+1

Data Out= 0

.gtobL send

send: bar get1
tst.b dO
bne.s 2f

bar get3
move. L do,aO

bsr geti
tst.b dO
bne.s kf

move.L aO,dO
beq.s lf

move.b #oata-Out, TargetConmand

lea _memory, aO
bsr getn

1: ctrAt dO
move. I dOsense-data
bra.s 3

2: moveq.t #2,dO
move. t dO,sensedata

3: rts

4.19 setup.*
------------------------------------------------------------------- *

* setup - handLe scsi setup comnand packet

* 0 : 0 = conmand byte
* 1: I = number of bLades
* 2 : 4 x numer of revs
* 5 : 5 = reserved

HEMEND= Oxlfffff

gmsv04= OxfffOOO

port_2r gmsvO4+Ox040
port_3: 9mvO4+Ox080
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* PIT offsets

pbcr= 7+7+1
padrz 8+8+1
pbdr= 9+9+1
psrx 13+13+1

.gtobL setup

setup: ctr.w dO
bar geti
move. w dO ,nblades
ber get3-
move.l dO ,n revs

ber geti

lea nemsory,aO
move.t WU, bladedpt r

move. t n revs, dO
move. w c1, dl
swap dO
imutu n btades,dO
swap d
ctr.w dO
riutu n blades,dl
add.Lt dT,dO
lst.t 02,dO
add. dO,aO
move.L aO,btade dend

* check to see if request will overflow memory
cnp.l AWENEN,aO
bhi.s 8f

* Port B Submode x Submode XO (double buffered input)
* H4 asserted (clear data available FF)

move.b #0x28, port_2+pbcr

* clear ports
1: btst #2,port-3+psr

beq 2f
tst.b port -3+pbdr
bra.s lb

2: btst #2,port-2+psr
beq 3f
tst.b port 2+pedr
tst.b port 2+pbdr
bra.s 2b

3:
* Port 8 Submode z Stuxnode XO (double buffered input)
* H4 Control a Output pin - pulsed input handshake protocol
* H14 Interrupt Enable xThe 144 interrupt is disabled

H 13 SVCRQ Enable x The H3 interrupt and DMA request are enabled
* H3 Status Control =The H3S status bit is set anytime input data is

* present in the double-buffered input path.
move. b #Ox3a, por tj2pbc r

clr.l sense-data
clr.b dO
bra.s 91

8: moveAl #Ox4lOOOOO,sense data
moveq.l #0x02,dO

9: rts

4.20 slave.s
--------------------------------------------------------------------------------------- *

* slave

* this program imptements the slave station
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VECTOR 64

G WSV06 port addresses

SCSI= OxfeO300

Current Datax SCSI.+O+1
Initiator Comand. SCSI+1*1+1
Mode= SCSI.2+2+1
Target Coffmuand SCSI.3+3+1
Currenit Bus Statusz SCSI+4.+4+1

Comunnd= 2
Status= 3
Message jlz

COMMAND COMPLETEx 0

SEL- 1

TARGET MODEz 6

-.globl slave

slave:
* ctear memory - takes about 1 second
* we can't do this in a subroutine because the return address would
* be cleared also,

Lea OxOOOOOO,aO
move. w 08-1 dl
move~w 0655i6.ldO

1: clr.l (&O)+
dof cIO,1b
dof dl,lb

* setu~p configuration port

bsr vO6ifnit

* setup all vectors to point to bad-exception routine

move.w 0256- 1, dO
lea bad except ion, aD
subs.l alIal

2: move.l aO,(al)+
dbf dO,2b

* set up interrupt vector
clr.l dO
move.b #VECTOR,dO
lsl.w 02,dO
moveAl dO,aO
move.l Obtade lsr, (aO)

move. b #VECTOR, dO
bsr v04 mnit
bset #TARGETMNODE, Mode *set target mode bit

mtsr #Ox2OOO *set interrup~t mask to 0

3: move. b id,dO

4: btst #SEL-,CurrentBus-Status
beq.s 4b

cmp.b Current Data, dO
bne.9 4b

move. b NUNx0, I nit iator Coawnand *set busy

move.b #CofandTarget-Comad

bar geti

bsr dispatch
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move.b #Status, Target-Command

bar putI

move.b Omeasage_In, TargetCoimand

move.b #COI4ANDOCOMPLETE,dO

bar put1

move.b #OxOO,Target Command * clear MSG-, C D- and I0-
move.b #OxOO, InitiaTorCommand * clear BSY-

bra 3b

.bss

.globt btade dend
btade d end: .+4-

.gLobt btlde d_ptr
btade d_ptr: .. 4

.gtobt minmex buffer
minmax buffer: ".=.+560 MAXBLADES * 4 * 2

.gtobt n btades
nbtades: .;.+2

.gtobt n-revs
n revs:

.gtobt sense data
sense-data: zs.+4

4.21 vO41ni.s
*-------------------------------------------------------------------------*

S v04 init

* call with:
• dO.b - interrupt vector

• GMSVO4 port base address

gmsv04= Oxfff00

• GNSV04 port offsets

port I: OxO00
port 2= Ox040
port 3= Ox080
confTg= OxOcO
debug= OxlOO
intsel= 0x140

* PIT offsets
pgcr= 0+0+1
psrr= 1+1+1
paddr= 2+2+1
pbddr: 3+3+1
pcddr= 4+4+1
pivr= 5+5+1
pacr= 6+6+1
pbcr= 7+7+1
padr= 8+8+1
pbdr= 9+9+1
paar= 10+10+1
pbar= 11+11+1
pcdr= 12+12+1
psr= 13+13+1

* 68153 offsets

cr O= 0+0+1
cr-1= 1+1+1
cr 2= 2+2+1
cr-3= 3+3+1
vr-O= 4+4+1
vr 1= 5.5+1
vr"2= 6+6+1
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vr.3- 7+7+1

.globt vO4_lnit

v04 init:

setup ports on GNSVO4 card
tea OxfffOOO,*O

disable 112 and H34
and.b #Oxcf,port.2+pgcr(aO)

* mode 1 (unidirectional 16-bit mode)
* H34 disabled
* H12 disabled
* H4 pin sense - negative true
* H3 pin sense - negative true
* H2 pin sense - negative true
* H1 pin sense - negative true

move.b #Ox4O,port.2+pgcr (O)

enable H34

beet 05,port_2+pgcr(aO)

* PC4 = PC4
* PC5 a PIRQ-
* PC6 a PC6

move.b #Ox08,port.+psrr(aO)

ctr.b port.2+pacr(aO)

B sumode XO - double buffered input
H4 asserted (clear data avail flip flop)
move.b #Ox28,port_2+pbcr(O)

make buffer control lines outputs
ori.b #0x93,po-t.2+pcddr(aO)

and make A input + 8 input
andi.b #Ox6c,portZ+pcdr(aO)

disable H12 and H34
andi.b #Oxcf,port. +pgcr(aO)

* mode 0 (unidirectional 8-bit mode)
* H34 disabled
* H12 disabled
* H4 pin sense - positive true
* H3 pin sense - negative true
* H2 pin sense - negative true
* 1 pin sense - negative true

move.b #Ox08, port 3+pgcr(aO)

enable H34

bset #5,port.3+pgcr(aO)

clr.b port .+psrr(aO)
clr.b port 3+pacr(aO)

8 submode 00 - double buffered input
H4 Output - negated (disable remote etec,'ronics)
move.b #Ox2O,port.3+pbcr (O)

* make buffer control Lines outputs
orl.b #Ox93,port 3+pcddr(sO)

* and make A Input + I input
andi .b #Ox6c,port 3+pcdr(O)

* make PC4 an output
ori.b #Ox1O,debug+pcddr(aO)

* turn off fail led
andi .b #Oxef,debug+pcdr(aO)

move.b dO, intset+vrO(O)

enable interrupts at level 6
move.b *Ox16, intset+crO(&O)
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rts

4.22 vO6ini.

* v06 init

* GNSVO6 port addresses

AmZ8536=OxfeOOO

.gtobL v06 init

vO6_init:

* setup configuration port

Lea AZ8536,aO
move.b 7(aO),dO
nop
nop
move.b #0,7(aO)
nop
nop
move.b 7(aO),dO
move.w #tabLesize-1,dO
Lea tabLe,al

2: move.b (al)+,7(aO)
dbf dO,2b

rts

table: .byte 0,1,0
.byte OxO5,0xO0 * Port C Data Path Polarity
.byte OxO6,OxOe * Port C Data Direction
.byte OxOT,OxOO * Port C Special I/O Control
.byte Ox08,OxOO * Port A Command and Status
.byte OxO9,OxO0 * Port B Command and Status
.byte Ox20,OxOO * Port A Mode Specification
.byte Ox21,OxOO * Port A Handshake Specification.byte Ox22,0xO0 * Port A Data Path Polarity

.byte Ox23,0x08 * Port A Data Direction

.byte Ox24,OxDO * Port A Special I/0 Control

.byte Ox28,OxOO * Port B Node Specification

.byte Ox29,OxOO * Port B Handshake Specification

.byte Ox2a,OxO0 * Port B Data Path Polarity

.byte Ox2b,OxbO * Port B Data Direction

.byte Ox2c,OxOO * Port B Special 1/0 Control

.byte Oxle,Ox95 * Counter/Timer 3 Node Specification

.byte OxOd,Oxee * Port A DataPA7 : NMIEN* : 1
* PA6 : RAMCO = 1
* PA5 :M APRO* 1
* PA4 :WAITO = 0
* PA3 : PROM3 z 1
* PA2 : PRO42 = I
* PA1 : PROW = I
* PAO : PROMO = 0

.byte OxOe,Ox47 * Port B DataPB7 : HALT* = ?
PB6 : RESDIS* = 1

* PB5 : RESERVED = ?
* PB4 : SYSFAIL* = ?
* P83 : FAIL = 0
* PB2 : RELES x 1
* PB1 : BUSL1 1
* PBO : BUSLO : 1

.byte OxOf,Oxee * Port C DataPC3 : CONTL = ?
* PC2 : DS = ?
* PC1 : CONTLR =?
* PCO : TIMOUT =

.byte OxO1,Ox94

tabtesize- .-tabLe
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5.0 SIMULKTOR EPROM LISTINGS

0000 01 02 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 00
0010 00 00 00 00 00 00 0 0 0 0 0 0 0 O0 0 00
0020 00 00 00 00 0 0 0 0 0 0 0 0 0 O0 O0 O0 00
0030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0040 00 O0 0 0 00 00 00 00 00 00 00 0 0 0 0 0 000
0050 00 00 00 0 0 0 0 0 0 0 O0 O0 0 0 0 0 0 00
0060 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 00
0070 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0080 00 00 00 00 00 0 0 0 0 0 0 0 0 O0 O0 O0 00
0090 O0 00 0 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
OOAO 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
0060 00 0 0 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0000
OOCO 00 00 00 00 00 O 00 00 00 00 00 00 0 0 0 0 00
0000 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00 00
OOEO 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
OOFO 00 00 00 00 00 0 00 00 00 0 0 0 0 0 0 0 0 0 0 00 00
0100 04 08 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
0110 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
0120 00 00 0 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0130 0 0 0 00 00 00 0000000000 00 00 00 00 00
0140 00 O0 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0150 00 00 00 00 00 00 00 00 00 00 0 0 00 0 0 0 0 00 00
0160 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0 0 00
0170 00 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 00
0180 00 00 00 00 00 00 00 00 00 00 00 00 00 0 0 00 00
0190 00 00 00 00 00 00 00 00 00 00 0 0 0 0 00 0 0 0 0 00
01AO0 000000000000000000 00 00 0 00 00 00 00
0190 0 0 00000000000000 00 00 00 00 00 0 0 00
OCO0 00 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 00
ODO 00 00 00 0000000 0O 00 0 00 0 00 00 00 0 0 00
OlEO 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
OFO 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 00
0200 01 02 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
0210 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0220 00 O0 00 0 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 00
0230 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0240 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 00
0250 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0260 00 0 00 00 00 00 00 0 00 00 00 0 0 0 0 0 0 0 0 00
0270 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 00
0280 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
0290 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
02AO 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0280 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
02C0 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00
0200 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
02EO 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 00
02FO 00000000 000000 000000 0 00000 0000 00
0300 04 08 00 0000 00 00 00 00 00 00 00 0 0 0 0 00
0310 00 O0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 00
0320 00 00 00 0000 00 00 00 00 00 00 00 00 00 00 00
0330 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
03430O0 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 O 00
0350 00 00 00 00 00 0 00 00 00 00 00 0 0 0 0 0 0 0 00
0360 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 00
0370 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00 00
0380 00 00 0 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0390 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00
03AO 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
038O 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00
03C0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00
0300 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
03EO 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
03FO 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
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0400 01 02 00 00 00 0 0 0 0 0 0 0 0 0 0 00 0 0 0 O00
0410 O0aOO OOOOOOO0O0O0O0oO0OO0
0420 00 0000 0000 0000 0000 0000 0000 0000 00
0420 00 00 00 0 0 0 0 0 0 0 0 0 0 00 0 0 O0 0 0 00
0430 00 00 00 00 0 0 0 0 00 O00 0 0 0 O0 00 00
0440 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
0450 00 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00
0460 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00 0 0 00
0470 00 00 00 00 00 00 00 00 O00 O O O o0O0 O0 0

0480 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0490 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00 00
04A0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0480 00 00 00 00 00 00 00 00 00 O0 O0 O0 O0 O0 O0 O0
04CO0O0 00 00 00 00 00 00 00 00 O00 O 0 O0 O0 O0 0
04D0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
04E0 00 0000 0000 0000 0000 0000 0000 0000 0004E0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
04F00 00 0 00 00 00 00 00 00 00 00 0 0 0 0 0 00
05000 408 0 00 00 00 00 00 00 00 00 0 0 0 0 00 00
0510 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0520 00 00 00 00 00 00 00 00 00 0 0 00 0 0 0 0 00
0530 00 00 00 00 00 00 00 00 0 0 0 0 00 00 00 00 00 00
0540 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 00
0560 00 00 00 00 0 0000 00 00 00 00 00 0 00 00 00
0570 0 0 0 00 000000000000 00 00 00 0 0 00
0570 0000 00 0000 0000 0000 00 000000 0000 000580 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00 00 00 00 00
0590 00 000 0000 00 00 00 00 00 00 0 0 0 0 0 00
OSAO 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 00 00 00 00
0580 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 00
05D0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0500 00 0000 0000 0000 0000 0000 0000 0000 0005EO 00 00 00 00 00 00 00 00 00 0 0 00 0 0 0 0 0 00
OSFO 0 0 00 00 00 00 00 00 00 00 00 0 0 0 0 00
06000 102 0 00 00 00 00 00 00 00 00 0 0 0 0 0 00
0610 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 00
0620 0 00 00 0 0 0 0 00 00 00 00 00 00 00 00 00 00 00
0630 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 0 00 00 00 00
0640 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 00
0650 00000000000000000000000000000000
0660 00 00 00 00 00 00 00 00 00 00 00 00 0 0 0 00
0670 00 00 00 00 00 00 00 00 00 00 00 00 0 0 0 00
0680 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 00
0690 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 00
06A0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0000
0680 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 00 00 00 00
06D0 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
06EO 0 0 00 O00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
06FO0 00 000000000000000000000000000000
0700 008 00 00 00 00 00 00 0 0 0 0 0 0 00 00 00 00
071000 40800 0000 0000 0000 0000 0000 0000 000710 00 00 00 00 00 00 00 00 0 0 0 0 0 0 00 00 00 00 00
0720 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 0 00
0730 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00 00 00
0740 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
0750 00 00 00 00 00 00 00 00 00 0 0 0 0 0 0 0 0 00
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